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of the following formats:

« In Microform--from our collection of over 18,000
periodicals and 7,000 newspapers

« In Paper--by the article or full issues through UMI
Article Clearinghouse

+ Electronically, on CD-ROM, online, and/or magnetic
tape--a broad range of ProQuest databases available,
including abstract-and-index, ASCII full-text, and
innovative full-image format

Call toll-free 800-521-0600, ext. 2888,
for more information, or fill out the coupon below:

Title

Company/institution

Address

City/State/Zip

Phone ( )

I'm interested in the following title(s):

UMI

Box 78
300 North Zeeb Road
Ann Arbor, M1 48106

A Bell & Howell Company

800-521-0600 toll-free
313-761-1203 fax




1994 CONGRESS ON CELL AND TISSUE CULTURE

Date

Saturday, June 4
8:00 am
8:00 am
2:00 pm
4:00 pm
8:00 pm

Sunday, June 5
10:00 am

1:00 pm

3:30 pm

4:30 pm

5:00 pm

6:00 pm

Monday, June 6
7:00 am

10:00 am

12:30 pm

1:30 pm

4:30 pm

5:30 pm

7:00 pm

8:00 pm
9:00 pm

Tuesday, June 7
10:00 am

10:00 am

1:30 pm

4:30 pm

8:00 pm

Schedule of Functions

Type of Function

TCA Executive Board Meeting
Special Educational Workshop
TCA Council Meeting

TCA History Society Meeting
Congress Opening Reception

Exhibits and Posters (10:00 am to 6:00 pm)
1995 Program Committee Meeting
Membership Committee

Cell Culture Standardization

Cellular Toxicology Committee

Student Social

TCA Plant Program Breakfast Meeting

Exhibits and Posters (10:00 am to 6:00 pm)

Laboratory Materials and Biosafety Committee

Strategic Long-Range Planning Meeting

Vertebrate Division Business Meeting

Publications Committee Meeting

TCA Plant Cellular and Developmental Division Business
Meeting

TCA Plant Cellular and Developmental Division Social

Invertebrate Division Business Meeting

Posters (10:00 to 3:00)
Exhibits (10:00 to 3:00)
Development Committee
TCA Business Meeting
Congress Banquet

Room

Park Board Room
Auditorium
Empire D

Empire B

Exhibit Hall

Exhibit Hall
Crown Ballroom
Park Board Room
Crown Ballroom
Bull Durham
Crown Ballroom

Bull Durham

Exhibit Hall

Crown Ballroom

Park Board Room

Bull Durham

Park Board Room

Holiday Inn-Raleigh
Durham

Holiday Inn-Raleigh
Durham

Royal Ballroom

Exhibit Hall
Exhibit Hall

Park Board Room
Royal Ballroom
Poolside

NOTE: Additions and changes to functions will be posted on a bulletin board located in the registration area.

Please check the bulletin board daily.

PLAN TO VISIT THE EXHIBITS

Morning coffee breaks Sunday, Monday, and Tuesday
Cash bar will begin at 4:30 on Sunday and Monday

Sunday 10:00 am - 6:00 pm
Monday 10:00 am - 6:00 pm
Tuesday 10:00 am - 5:00 pm

1A

SCHEDULE




ConGRess ON CELL AND Tissue CULTURE
1994 Meeting of the Tissue Culture Association

June 4-7, 1994

“Regulation of Cell and Tissue Differentiation”

Mary Ann Lila Smith (Chair)

PLANNING COMMITTEE

John Harbell Norma Trolinder

Timothy Kurtti

SCIENTIFIC ADVISORY BOARD

Atsushi Komamine

Toyoki Kozai Indra Vasil

SATURDAY, June 4
7:30 am - 6:00 pm

George M. Martin

MEETING REGISTRATION

8:00 am - 1:00 pm TCA EXECUTIVE BOARD MEETING

8:00 am - 5:30 pm SPECIAL EDUCATIONAL WORKSHOP
Basic Cell and Tissue Culture Methods and Applications

2:00 pm - 3:30 pm

TCA COUNCIL MEETING

SET UP POSTERS 3:00 pm
Exhibit Hall

4:00 pm - 6:00 pm TCA HISTORY SOCIETY PROGRAM

8:00 pm - 10:00 pm

All Registrants Are Invited To Attend

OPENING RECEPTION

Raju S. Kucherlapati

Howard L. Hosick (Vice Chair)

Imperial Foyer

Park Board Room

Auditorium

Empire D

Empire B

Exhibit Hall

Numbers preceeding names refer to abstracts.
Capitalizationidentifies speaker.

Key to Letters Preceeding Session Title

Invertebrate Cells

P = PlantCells
45th Annual Meeting of the Tissue Culture Association PS = PlenarySession
T = CellularToxicology

A
W
Js

Vertebrate Cells
Workshop
Joint Symposium




PRrRoGRAM

SUNDAY, JUNE 5
7:30 am - 8:30 pm MEETING REGISTRATION Imperial Foyer
8:00 am - 10:00 am PLENARY SESSION Empire Ballroom

(See Abstracts on Page 28)

Regulation of Cell and Tissue Differentiation
Convener: M.A.L. Smith, University of lllinois at Urbana-Champaign

8:00 Model Systems to Study Development and Malignancy: The Significance of Celi-Extracellu-
lar Matrix Interactions
PS-1 M.J. BISSELL, Lawrence Berkeley Laboratory
8:30 Differentiation and Tumor Suppression in Drosophila melanogaster
PS-2 E. GATEFF, Institut fir Genetik, Johannes Gutenberg Universitat
9:00 The Role of Homeobox Genes in Plant Development
PS-3 C. LINCOLN, S. Hake, B. Char, T. Foster, L. Hubbard, D. Jackson, R. Kerstetter, L. Smith,

B. Veit, and E. Vollbrecht, USDA/ARS Plant Gene Expression Center, and University of
California at Berkeley

9:30 Estrogens, Growth Factors and Cell Differentiation: A Problem of Communication

PS-4 JOHN A. MCLACHLAN, NIEHS
10:00 am COFFEE BREAK Exhibit Hall
10:00 am-6:00 pm EXHIBITS AND POSTERS Exhibit Hall

Posters must be removed from Exhibit hall
by 5:00 pm Tuesday, June 7

10:30 am - 12:30 pm SESSION-IN-DEPTH Empire D&E
(See Abstracts on Pages 32-33)

P Morphogenesis: Plant Cell and Tissue Differentiation
Convener: Ebrahim Firoozabady, DNA Plant Technology Corp.

Plant tissue differentiation is a complex problem. In this SID, the underlying mechanisms of control, such as the
role played by genes and hormones, are discussed. |. Sussex will describe the roles that genes play in meristem
development. R. Williams will discuss how transfer of maize homeobox gene KN1 affects leaf morphogenesis in the
recipient transgenic plants. L. Fowke will describe how somatic embryos mimic zygotic embryos using cytological and
biochemical approaches. H. Cao will discuss differential gene expression in vitro in maize.

10:30 Introduction (E. Firoozabady)
10:35 Molecular and Cellular Aspects of Meristem Organization in Vitro and In Vivo
P-1 I. SUSSEX
11:10 Expression of the Maize Homeobox Gene KNOTTED-1 in Transgenic Maize
P-2 R.E. WILLIAMS, Y. Lie, N. Sinha, S. Hake, and P.G. Lemaux
11:40 Conifer Somatic Embryogenesis for Developmental and Cellular Studies
P-3 L.C. FOWKE, S.M. Attree, and P. Binarova
12:10 Bt1, A Gene Critical for Normal Starch Accumulation /n Vivo, Is Not Expressed in Cells of
Maize Endosperm Suspension Cultures
P-4 H. CAOQ, T.D. Sullivan, and J.C. Shannon




PRoGRAM

10:30 am - 12:30 pm

10:30

10:45

11:20

11:565

10:30 am - 11:30 am

10:30

10:45

11:00

10:30 am - 12:00 am

10:30
10:45
11:00
11:15

11:30

T2

T-3

1-1001

1-1003

1-1004

V-1001

V-1002

V-1003

V-1004

V-1005

SUNDAY, JUNE 5

SESSION-IN-DEPTH imperial VI-VIl
(See Abstracts on Page 38)

Sponsored by DuPont Merck Pharmaceutical Company

Tissue Specific Xenobiotic Metabolism
Convener: Shuet-Hing Lee Chiu, Merck Laboratories

Drug Metabolism in Primary Cultures of Adult Human Hepatocytes

P. MAUREL

Metabolic Activation of NNK by Human Cytochromes P450 Stably Expressed in Mammalian
Cells

R. LANGENBACH, M. Cunningham, H. Tiano, and C. Crespi

Sex- and Tissue-Specific Expression of Highly Homologous Mouse Cytochrome P450s 2a-4
and 2a-5

M. NEGISHI

CONTRIBUTED PAPER SESSION Royal Ballroom
(See Abstracts on Pages 56-57)

Invertebrate Systems
Convener: Timothy J. Kurtti, University of Minnesota

Juvenile Hormone Production and Cell Proliferation by Cockroach Corpora Allata In Vitro
G.L. HOLBROOK, W.-H. Tsai, A.-S. Chiang, and C. Schal

Replication of Choristoneura biennis Entomopoxvirus in Choristoneura fumiferana (Lepi-
doptera: Tortricadae) Cell Lines

S.S. SOHI, B.M. Arif, B.J. Cook, J.A. MacDonald, and G.F. Caputo

In Vitro Primary Cell Culture of Hermissenda crassicornis Neurons

A.M. KUZIRIAN, P.J.S. Smith, and C. Collin

CONTRIBUTED PAPER SESSION Empire ABC
(See Abstracts on Pages 94-95)

Phenotype of Transformed Cells
Convener: Richard Heller, University of So. Florida

Detection of Metastatic Melanoma by Reverse-Transcription PCR

R. HELLER, X. Wang, N. VanVoorhis, C.W. Cruse, D. Reintgen

Regulation of Differentiation in A549 Malignant Pneumocytes by Paracrine Growth Factors
C. McCormick, R.I. FRESHNEY, and L. Evans

DNA Fingerprinting of Human Tumor Lines Using Minisatellite Probes

Y.A. Reid, P. McClintock, C. WHITE, and M. Rossano-Theurer

Transformation of Lymphatic Endothelial Cells by Infection with SV40 DNA

L.V. LEAK

Specific Binding of GS-I-B4 Lectin to Culture Human Malignant Mesothelioma Cells--
Isolation and Partial Characterization of Mesothelioma Specific Glyco-proteins

K.H. BERGHAUSER, B. Knoblauch, D. Linder, C.M. Heinrichs, A. Schulz

*NOTICE**

Deadline: Monday 12:00 noon
Exchange Banquet Voucher For Tuesday Banquet Ticket.
Voucher Must Be Exchanged For A Banquet Ticket If You Plant To Attend
The Banguet Seating Is Limited To Banquet Ticket Holders ONLY!




PROGRAM

SUNDAY, JUNE 5

2:30 pm - 4:30 pm SESSION-IN-DEPTH Empire ABC
(See Abstracts on Page 45)

\ Retinoids as Regulators of Gene Expression In Vitro
Convener: Peter J. Davies, The University of Texas

Retinoids are natural or synthetic compounds structurally related to Vitamin A. They are extremely potent
regulators of gene expression in mammalian cells. Molecular studies have identified families of retinoid receptors (RARs
and RXRs) that combine with retinoids to regulate the transcription of a variety of genes. The focus of this symposium
will be to examine the interaction of the retinoids and their receptors and their effects on the expression of genes
controlling cell proliferation, differentiation, and death.

2:30 Introduction (P.J. Davies)
2:35 Retinoid-Regulated Expression of Tissue Transglutaminase in Apoptic Cells
V-1 P.J. DAVIES, L. Nagy, V. Thomazy, and R. Chandraratna
3:05 Regulation of Gene Expression by Retinoids During Squamous Cell Differentiation
V-2 AM. JETTEN
3:35 Strategies Towards Studying Retinoid Signaling in Cells and Mouse Embryos
V-3 E. LINNEY, M. Colbert, A. Darrow, T.M. Underhill, D. Cash, Q. Liu, L. Kotch, B. Smith, G.A.
Johnson, and A. LaMantia
3:55 RARs and RXRs Are Required for Prevention of Activation-Induced T Cell Apoptosis by
Retinoic Acid
V-4 J.D. ASHWELL, Y. Yang, and R. Heyman
2:30 pm - 4:35 pm SESSION-IN-DEPTH Empire D&E

(See Abstracts on Pages 33-34)

P Morphogenesis: Hormonal Manipulation of Differentiation
Convener: T.S. Ranghan, Phytogen

Plant cell and tissue differentiation in vivo and in vitro is mediated by hormones. Cytokinins have been implicated
in cell division and shoot morphogenesis whereas auxins have been implicated in cell division, cell expansion, and root
morphogenesis. Additionally, gibberellins have been shown to be involved in cell expansion and flowering. Hormonal
control of in vitro differentiation of phloem and trachaery elements has been intensely studied by a number of
laboratories. Dr. R.D. Sjélund has shown that in vitro development of sieve elements and companion celis, elements
of phloem, parallels that seen in whole plants. Dr. G.F. Peter and |.M. Sussex, working with Zinnia elegans leaf mesophyll
that differentiate into trachaery cells in vitro, will discuss their efforts to determine whether genes expressed in these
differentiating cells are similar to those differentiating from cells of meristematic origin. Similarly, in vitro embryo and
meristem development is controlled by hormonal manipulation as shown by Qili Feng et al. K. Padmanabhan et al. have
shown that lack of organized shoot development during somatic embryogenesis can be attributed to lack of an organized
meristem, flattened apical meristem, sparsity of dividing cells, and diffuse meristematic activity. Similar studies of these
abnormalities, leading to population heterogeneity of somatic embryos, have allowed the implementation of a pattern
recognition system through image analysis that will aid in developing strategies for large-scale micropropagation.

2:30 Introduction (T.S. Ranghan)
2:35 Phloem Differentiation in Plant Tissue Cultures.
P-5 R.D. SJOLUND
3:05 Developmental Pathway(s) of Xylem Tracheary Element Differentiation
P-6 G.F. PETER and |.M. Sussex
3:35 Developmental Kinetics of Carrot Somatic Embryo Culture
p-7 C.-M. CHI, H. Vits, E.J. Staba, T.J. Cooke, and W.-S. Hu
3:55 A Comparison of External Morphology and Internal Anatomy of Shoot Forming and Non-
Shoot Forming Somatic Embryos of Sweetpotato (Jpomea batatas (L.) Lam)
P-8 K. PADMANABHAN, D.J. Cantliffe, R.C. Harrell, and D.B. McConnell
4:15 Peanut Plant Regeneration Through In Vitro Culture of Peg Tips and Ovules of Arachis
hypogaea and A. duranensis
P-9 Q.L. FENG, H.T. Stalker, and H.E. Pattee




ProGRAM

SUNDAY, JUNE 5

2:30 pm - 5:00 pm SESSION-IN-DEPTH Royal Ballroom
(See Abstracts on Pages 29-30)

l Recent Progress in Transformation Systems
Convener: Ann Fallon, University of Minnesota

2:30 Introduction (A. Fallon)
2:35 Transformation of Arthropods by Maternal Microinjection
-1 M.A. HOY and J.K. Presnail
3:05 The Use of mariner Transposable Elements as Insect Transformation Vectors
I-2 D.J. LAMPE
3:35 Expression of Foreign Genes in Tsetse Flies
I-3 S. AKSOY, C.B. Beard
4:05 Viral Expression Vectors for Mosquito Cells and Mosquitoes
-4 J. CARLSON, K. Olson, S. Higgs, B. Afanasiev, and B. Beaty
4:35 Transgenic Mosquitoes: Contributions From Cell Culture
I-5 A.M. FALLON
2:30 pm - 5:00 pm SESSION-IN-DEPTH Imperial VI-Vil

(See Abstracts on Pages 38-40)

Co-Sponsored by Xenometrix, Inc. and StressGen Biotechnologies Corporation
Hosted by Society of Toxicology and the Cellular Toxicology Committee

T New Approaches to Environmental Testing Using Inducible Cellular Defenses
Co-Conveners: Lawrence Hightower, University of Connecticut, and Eugene Elmore,
National Institute for the Advancement of In Vitro Science

2:30 Overview of the Cellular Functions of Stress Proteins and Their Potential for Use as Molecu-
lar Biomarkers
T-4 L.E. HIGHTOWER
2:55 Biomonitoring Using An Organism’s Own Cellular Stress Response System
T-5 J.A. RYAN and L.E. Hightower
3:20 Testing of Xenobiotics and Environmental Samples Using Stress-Inducible Transgenic
Strains of the Nematode, Caenorhabditis elegans
T-6 E.P.M. CANDIDO and E.G. Stringham
3:45 Use of Transcriptional Activation of Stress Response Genes to Establish “Molecular Finger-
prints” of Toxicants and Development of a Reference Database
T-7 C.S. ORSER and S.B. Farr
4:10 Cytochrome P450 Induction and Inhibition by Planar Halogenated Aromatic Hydrocarbons in
a Fish Cell Line: Promise and Pitfalls for Environmental Testing
T-8 M.E. HAHN
4:35 CYPIA1 Inductive Responses in Hepatoma Cell Lines as a Tool in Environmental Toxicology
T-9 D.E. TILLITT
4:30 pm -6:00 pm POSTER PRESENTATION

Vertebrate and Invertebrate Poster Authors Will Be Present
Sunday, June 5

V-1018 to V-1065 (See List of Posters on Pages 19-21)

STUDENT SOCIAL

Students Are Encouraged To Attend Crown Ballroom

6:00 pm - 7:30 pm




PRoGRAM

SUNDAY, JUNE 5

7:00 pm - 9:30 pm WORKSHOPS Imperial VI-VII
(See Abstracts on Page 52)

P Automation in Micropropagation
Co-Conveners: Neville Amnold, Agriculture Canada, and Barbara Reed, USDA/ARS

Over the past several years, we have seen major developments in image-guided robots, robotic work stations and
systems of environmental control in micropropagation systems for shoot cultures and somatic embryos. These
advances are both timely and important because of the competitiveness in the tissue culture industry and the economics
of the times. This workshop will therefore present the latest developments in Systems for Automated Environmental
Control (Dr. Chieri Kubota), Quality Quantification of Somatic Coffee Embryos Using Machine Vision (Dr. Peter Ling),
Global Perspectives on Automation Systems (Dr. Mary Ann Lila Smith) and Micropropagation Automation Utilizing the
Liquid/Membrane Approach (Dr. Roy E. Young).

7:00 Introduction
N. Arnold and B. Reed
7:05 A Global Perspective on Automation Systems
W-4 M.A.L. SMITH
7:35 Somatic Coffee Embryo Quality Quantification Using Machine Vision
W-3 P.P. LING, Z. Cheng, and D.J. Musacchio
8:05 Methods and Systems for Automatic Environmental Control
W-2 T. Kozai and C. KUBOTA
8:35 Micropropagation Automation Ultilizing the Liquid/Membrane Approach
W-5 R.E. YOUNG
7:00 pm - 10:00 pm WORKSHOPS Empire ABC
(See Abstracts on Pages 52-55)
\') Cell and Tissue Culturing in NASA Bioreactors
Co-Conveners: Neal Pellis, University of Texas, and Glenn Spaulding, Johnson Space
Center
7:00 Perfusion in a NASA Cell Culture System
W-6 G.F. SPAULDING
7:15 Cell and Tissue Culture Research Within NASA Life Science
W-7 K. SCRIBNER
7:30 Effects of Shear on In Vitro Chondrogenesis
W-8 L.E. FREED, G. Vunjak, J.K. Blum, J. Emmanual
7:45 Cultured Human Epithelial and Smooth Muscle Cells
W-9 E.M. LEVINE, T.J. Goodwin, T.L. Prewett, and G.F. Spaulding
8:00 Culture of Cardiac and Skeletal Muscle Cells in the NASA Bioreactor Vessel
W-10 N.A. Schroedl, R.E. Akins, G.R. Molnar, S.R. Gonda, and C.R. HARTZELL
8:15 CEA Production in Human Colon Cancer
W-11 J. MILBURN JESSUP, W. Fitzgerald, J. Polanec, R. Ford, T. Goodwin, G.F. Spaulding, and
D. Brown
8:30 Growth and Gene Expression in Human Ovarian Cancer
W-12 J.L. BECKER, T.L. Prewett, T.J. Goodwin, and G.F. Spaulding
8:45 Microgravity Affects Human Prostrate Cancer Growth and Differentiation: A Preliminary
Report
W-13 L.W.K. CHUNG, T.J. Goodwin, H.Y.E. Zhau, T.L. Prewett, G.F. Spaulding, and S.M. Chang
9:00 Metabolic Activity of Insect Cells Cultured in Simulated Microgravity
W-14 K. Francis, N. Johnson, K. O’'CONNOR and G. Spaulding
9:15 Human Lymphocyte Locomotion in Randomized Gravity
W-15 N.R. PELLIS, T.J. Goodwin, D. Risin, B.W. Mcintyre, R.P. Pizzini, D. Cooper, T.L. Prewett,

and G.F. Spaulding
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SUNDAY, JUNE 5

7:00 pm WORKSHOP Royal Ballroom

\ Primary Culture Differentiated Cells
Convener: Colette Rudd, SRI

Primary cell culture is an important source of differentiated cells for in vitro research. Cells from many tissues have
been isolated and characterized in primary cultures. Techniques to characterize the differentiated cells include
immunostaining, enzyme assays, electrophysiology, morphology, and in situ hybridization. Hormones and other
components of the culture media are usually essential for optimum expression of the unique functions of the cells. In
the past few years, there has been increasing recognition that the spatial environment of the cells is also an important
factor in maintaining cellular differentiation. Applications for differentiated cells in culture, especially human cells, include
pharmacological studies of efficacy, metabolism and toxicity of chemicals, synthesis of novel proteins, cell transplan-
tation, and gene therapy. This workshop will include an initial overview of primary cell culture followed by presentations
focusing on characterization of cells from specific tissues and applications of these culture systems.

Techniques for Culture and Characterization of Differentiated Cells
C.J. RUDD

Development of Artificial Liver With Primary Hepatocytes
AP. Ll

Culture and Characterization of Normal Colonic Epithelial Cells: Response to Inflammatory
Cytokines
A. VIDRICH

7:00 pm WORKSHOP Auditorium

P Corn Transformation
Convener: Paul Zankowski, Harris Moran Seed Company

Transformation systems for expressing genes in cells of corn and regenerating transgenic plants have been in
place since 1986. Several different transformation approaches have been developed since that time, each with inherent
benefits, difficulties, and nuances. The success or failure of each transformation system is dependent upon many biotic
and abiotic factors. The goal of this workshop is to discuss those factors that provide the foundation for a successful
corn transformation system. Representatives from some of the major industry players in this field will discuss the diverse
approaches toward corn transformation.

7:00 High Frequency Transformation of Maize By Microprojectile Bombardment of immature
Embryos
J. DAWSON
7:30 Transgenic Maize via a Nove! Delivery With an Appropriae Target Tissue
M. MILLER
8:00 Corn Popping: Biolistic Transformation of Corn Callus
T. JONES
8:30 Biolistic vs. Electroporation Gene Delivery Into Immature Maize Embryos
D. SONGSTAD
9:00 Commercial-Scale Production of Transgenic Corn

C. ARMSTRONG
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7:00 am - 6:00 pm

8:00 am - 10:00 am

8:00
8:05

8:40

9:15

9:55

8:00 am - 10:00 am

8:00

8:15

8:30

8:45

9:00

9:15

9:30

P-1001

P-1002

P-1003

P-1004

P-1005

P-1006

P-1007

MONDAY, JUNE 6

MEETING REGISTRATION Imperial Foyer

*NOTICE**

Deadline: Monday 12:00 noon
Exchange Banquet Voucher For Tuesday Banquet Ticket.
Voucher Must Be Exchanged For A Banquet Ticket If You Plant To Attend
The Banquet Seating Is Limited To Banquet Ticket Holders ONLY!

SESSION-IN-DEPTH Royal Baliroom
(See Abstracts on Pages 30-31)

Progress in Marine Invertebrate Cell Culture
Convener: Lehman Ellis, University of New Orleans

Introduction (L. Ellis)

Adhered Tissue From a Hexactinellid Sponge Reveals a Novel Transport System
S.P. LEYS

Recent Progress in Marine Sponge Cell Culture

S.A. POMPON!I and R. Willoughby

Novel Marine Alkaloids That Regulate Cell Growth and Differentiation

N.R. Shochet, D. Olchovsky, and |. SPECTOR

TBA (B. Rinkervich)

CONTRIBUTED PAPERS Empire C&D
(See Abstracts on Pages 58-59)

Regeneration/In Vitro Culture
Convener: Prem Kahlon, Tennessee University

High Efficiency of Regeneration of Peanut Using a Nonimbibed Immature Leaflet Culture
Method

S.D. UTOMO, AK. Weissinger, H.T. Stalker, T.G. Isleib

Adventitious Shoot Regeneration from Cotyledons, Leaf Tissue, and Cell Suspension in
Hackberry (Celtis Occidentalis L.)

Z.-M. CHENG and N.-Q. Shi

Tissue Culture of Ginkgo

N.D. CAMPER, R.J. Keese, and D.E. Wedge

In Vitro Culture of Scots Pine (Pinus sylvestris ‘Ladoga’) from Dormant Bud Explants

T. Pheh and K. PRUSK!

Microcuttings of Taxus x media cv. Hicksii

R.M. CERDEIRA, J.D. McChesney, and C. Burandt, Jr.

In Vitro Germination of Musa velutina Seeds

N. PANCHOLI, A. Wetten, and P.D.S. Caligari

Influence of a Blue-Green Algal Extract on Shoot Multiplication and Rooting of Vitis
rotundifolia

A.M. ALLAM
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MONDAY, JUNE 6

8:00 am - 10:00 am SESSION-IN-DEPTH Empire ABC
(See Abstracts on Pages 46-47)

\ Cell Culture Models of Senescence
Convener: James R. Smith, Baylor College of Medicine

The Session-in-Depth on Cell Culture Models of Senescence is designed to address our understanding of the
phenomenon of cell senescence in fibroblasts, endothelial cells, T-cells, myocytes, and adrenocortical cells in vitro. Each
cellular system has provided unique insights into the mechanism(s) that play a role in the process of cellular aging.

8:00 Introduction (J. Smith)
8:05 Functional Activity of Long-Term Normal and SV40 Transfected T Lymphocyte Cultures
V-5 D.M. MURASKO and Q.C. Ryan
8:25 Senescence of Adrenocortical Cell in Culture
V-6 P.J. HORNSBY
8:45 The Fibroblast Growth Factor (FGF)-1 Signaling Pathway Is Defective In the Interleukin (IL)-
10-Mediated Pathway of Human Umbilical Vein Endothelial Cell (HUVEC) Senescence
V-7 X. Hu, S. Garfinkel, and T. MACIAG
9:05 Cellular Senescence and Cell Cycle Regulators
V-8 M. NAKANISHI, S. Venable, and J.R. Smith
9:25 Closing Remarks
8:00 am - 10:00 am SESSION-IN-DEPTH Empire ABC

(See Abstracts on Pages 40-41)
Sponsored by Industrial In Vitro Toxicology Group

T The Role of Molecular Biology in Cellular Toxicology
Convener: Jack Lipman, Hoffman-LaRoche

8:00 Introduction (J. Lipman)
8:15 Molecular Approaches to Retinoid-Induced Teratogenesis
T-10 J.F. GRIPPO, H.J. Kim, M.B. Zhang, and D.A. Lucas
8:40 Novel Molecular Approaches to Toxicology and Drug Discovery
T-11 S.B. FARR
9:05 Hepatic Peroxisome Proliferation: Mechanisms, Species Differences and In Vitro/in Vivo
Correlations '
T-12 B.G. LAKE
10:00 am COFFEE BREAK Exhibit Hall
10:00 am-6:00 pm EXHIBITS AND POSTERS Exhibit Hall

Posters must be removed from Exhibit hall
by 5:00 pm Tuesday, June 7




ProgrAM

MONDAY, JUNE 6

10:30 am - 12:30 pm CONTRIBUTED PAPERS Imperial VI-Vil
(See Abstracts on Pages 95-97)

\' Growth and Senescence
Convener: Gertrude C. Buehring, University of California

10:30 Differential Expression of Genes Regulating Redox State During In Vitro and In Vivo Aging
V-1006 B. KEOGH, R.G. Allen, G.S. Gerhard, R. Pignolo, J. Horton, and V.J. Cristofalo
10:45 Lifespan of Bovine Mammary Epithelial Cells In Vitro
V-1007 G.C. BUEHRING, R.L. Neiswander, G.L. Niermann, C.A. Sweeney, M.F. McGrath, F.L.
Schanbacher :
11:00 Transfection of Fetal Human Articular Chondrocytes by SV40 Large T Antigen: Increased
Life Span and Modification of Collagen Phenotype
V-1008 B. BENOIT, S. Thenet-Gauci, P. Penfornis, S. Demignot, and M. Adolphe
11:15 Establishment and Characterization of Immortalized Clones of Acinar Cells From Adult Rat
Parotid Glands
V-1009 K.N. Prasad, S. Kumar, E. Carvalho, J. Edwards-Prasad, and F.H. La Rosa
11:30 Cell Growth and Hybridoma Protein Secretion in Gamma-Irradiated Animal Serum Is
Equivalent to Matched Nonirradiated Control Serum
V-1010 R. FESTEN, B. Alderete, J. Doak, J.D. Keathley, and D.E. Wyatt
11:45 Magnesium, Glutamine, and Serum as Interactive Agents in the Anchorage Independent
Colony Formation of Rat Liver Epithelial Cells
V-1011 B.S. HASS, P.L. McDaniel, N.A. Littlefield

10:30 am - 12:30 pm SESSION-IN-DEPTH Empire ABC
(See Abstracts on Pages 34-35)

P The State of the Art for Transformation Systems: What is New; What Works?
Convener: Ted Klein, DuPont Agricultural Products

Efficient and reproducible techniques for gene transfer to a number of major crop species have been developed
in recent years. This session will highlight some of the latest advances including gene transfer to intact tissues by particle
bombardment, electroporation, and silica carbide fibers. The inheritance and stability of expression of transgenes will
also be presented, including the latest information on the cosuppression phenomenon.

10:30 Introduction (T. Klein)
10:35 Efficient Production of Transgenic Barley Plants and Analysis of Transgene Expression in
Progeny
P-10 Y. WAN and P.G. Lemaux
11:05 Production of Fertile Transgenic Maize by Electroporation
P-11 T.M. SPENCER, C.M. Laursen, R.A. Krzyzek, P.C. Anderson, T.R. Adams, and C.E. Flick
11:35 Production of Fertile Transgenic Maize Plants By Silicon Carbide Fiber-Mediated Transfor-
mation
P-12 B.R. FRAME, P.R. Drayton, S.V. Bagnall, C.J. Lewnau, W.P. Bullock, H.M. Wilson, J.M.
Dunwell, J.A. Thompson, K. Wang
12:05 Genetic Transformation and Gene Suppression in Seed and Vegetatively Propagated Crops
P-13 N. COURTNEY-GUTTERSON

10




ProGcrAM

MONDAY, JUNE 6

10:30 am - 12:30 pm SESSION-IN-DEPTH Empire C&D
(See Abstracts on Pages 41-42)

Sponsored by Corning Costar Corporation

T In Vitro Assessment of Transport Mechanisms in Mammalian Cells
Convener: Seth Alper, Beth Israel Hospital

10:30 The AE Anion Exchanger Proteins: Structure, Function, Localization, and Regulation
T-13 S.L. ALPER, M.L. Chernova, Y. Zhang, B.D. Humphreys, A.S. Zolotarev, D. Yannoukakos,
A. Stuart-Tilley, and L. Jiang
11:00 Cell Culture Models of Cystic Fibrosis Airway Epithelia
T-14 J.R. YANKASKAS
11:30 PTH-Stimulated Calcium Transport by Cultured Kidney Cells Requires Activation of Protein
Kinase A and Protein Kinase C
T-15 P.A. Friedman, F.A. Gesek, B.A. Coutermarsh, and S.M. Kennedy
12:00 Entry of Cholera Toxin (CT) into the Polarized Human Intestinal Epithelial Cell Line
T-16 W.I. LENCER
2:30 pm - 4:30 pm SESSION-IN-DEPTH Empire ABC

(See Abstracts on Page 47)

\") Innovations in Non-Invasive Measurement of Cells Functions
Convener: Charles Keese, Rensselaer Polytechnic Institute

The development of modern biosensors is making possible several means to follow the activities of cultured cells
in continuous and non-invasive manners. In addition, the electrical output of many of these devices can be readily
coupled with laboratory computers. In this manner, more and more studies of cells in culture can be performed with
minimal human involvement, as computers both direct the acquisition and carry out the processing of data. In addition
to the development of sensors, new culturing devices are also being perfected to reduce human manipulations of cells
and to allow their study in remote locations.

In this session, three talks will describe novel non-invasive approaches to monitor metabolism, morphology and
motility, and the release of chemical packets from cells in culture. A fourth talk will describe a self-contained system to
nourish and study cells under microgravity conditions aboard the Space Shuttle.

2:30 Introduction (C. Keese)

2:35 Automated Cell Culture Systems for the Space Shuttle
V-9 W.P. WIESMANN, L.A. Pranger, E.S. Delaplaine, and T.C. Cannon

3:05 Chemical Sensing of Quantal Release of Catecholamines from Cultured Adrenal Cells
V-10 R. Mark Wrightman

3:35 Microphysiometry: Rapid Bioassays Based on Changes in Cell Metabolism
V-11 J. WALLACE PARCE

4:05 ECIS: An Electrical Method to Continuously Monitor Morphology and Motion of Cells in

Culture

V-12 C.R. KEESE and |. Giaever
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PROGRAM

MONDAY, JUNE 6

2:30 pm - 4:05 pm SESSION-IN-DEPTH Empire D&E
(See Abstracts on Pages 35-36)

P Safety of Genetically Engineered Plants: Science and Perceptions
Convener: Maud Hinchee, Monsanto

In the near future, genetic engineering will be critical for providing new plant varieties which will feed the world.
This session will provide valuable insight into how scientists and the public view the safety of genetically engineered
crops. Scientific studies on the actual and perceived impacts of genetically engineered crops on the environment as well
as on human food and animal feeds will be discussed.

2:30 Introduction (M. Hinchee)
2:35 Approaches to Food and Feed Safety Assessments
P-14 S.R. PADGETTE, R.L. Fuchs, S.G. Rogers, and D.B. Re
3:05 Public Perception of Biotechnology
P-15 T.J. HOBAN
3:35 The Relative Safety of Transgenic and Non-Transgenic Plants: How Do We Assess It?
P-16 P.J. DALE
4:15 pm - 5:30 pm CONTRIBUTED PAPER SESSION Empire D&E

(See Abstracts on Pages 59-60)

P Resistant Plants
Convener: Martha Wright, Ciba-Geigy Corporation

4:15 Screening of Zea mays Plants for Phosphinothricin Resistance Using the Chlorophenol Red
Test
P-1008 M.S. WRIGHT, R.D. Shillito, K. Launis, C. Bowman, M, Hill, J. DiMaio
4:30 Production of Rice Resistant to AHAS-Inhibiting Herbicides
P-1009 T.P. CROUGHAN
4:45 Use of Culture Filtrates of Discula destructiva to Develop Resistance in Cornus florida
P-1010 D.E. WEDGE and F.H. Tainter
5:00 Phenotypic Segregation (Herbicide Tolerance) Analysis in Elite Inbred Transgenic Maize
P-1011 P. BULLOCK, M. Galatowitsch, D. Foster, K. Newhouse, C. Lewnau, K. Cook, S. Bagnall, J.
Chojecki, V. Guerin, M. Wilson, S. Jiao, J. Register, I. Evans, K. Wang, M. Alphs, T. Friend
5:15 Reduction of lonic Mercury by Transgenic Plants
P-1012 H.D. WILDE, N.M. Stack, L.V. Azarraga, and R.B. Meagher
4:30 pm - 6:00pm POSTER PRESENTATION

Cellular Toxicology Poster Authors Will Be Present
Monday, June 6
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7:00 pm - 9:00 pm

MONDAY, JUNE 6

WORKSHOP Auditorium

Co-Sponsored by the Baker Company, LabConco Corporation, and Marily H. Elam, Esq.

Hosted by the Laboratory Materials and Biosafety Committee, Toxicology Committee,

Cell Standardization Commitee, and the Vertebrate Division

Law and Liability in the Laboratory
Co-Conveners: Sandra L. Schneider, The University of Texas Health Science Center, and
Errol Zeiger, National Institute of Environmental Health Sciences

There is a need for the laboratory professional to understand the basic legal and liability issues in safety
management, and understand torts relative to professional liability. Regardless of whether laboratories are engaged in
routine testing, basic research, or product development, for profit or not-for-profit, they are workplaces subject to the
full range of laws governing liability, safety compliance, employment practice, and business dealings. In addition, there
are safety and performance standards that have been enacted or proposed specifically for laboratories. This session
will address legal issues affecting laboratories and laboratory personnel in general terms, with emphasis on conflict of
interest and research misconduct issues. The panel will include three lawyers with backgrounds in science, academe,
and business who will welcome discussion with the audience.

7:00
7:30
8:00

8:30

7:00 pm - 9:00 pm

7:00 pm - 9:00 pm

Overview of Current Legal Issue Relevant to the Scientist and Laboratory
E. ZEIGER

Liability Concems for the Researcher and Laboratory Personnel

D. WARREN

Business Law and Conflict-of-Interest Problems for the Laboratory

M.H. ELAM

Open Forum

WORKSHOP Royal Ballroom

A Feeling for the Organism: Novel Approaches to the Culture of Difficult Invertebrate
Cells
Convener: Timothy J. Kurtti, University of Minnesota

WORKSHOP Empire C&D
Sponsored by Collaborative Biomedical Products (Becton Dickinson)

BioCoat® Cell Environments: Construction of In Vitro Models for Hepatocytes and
Enterocytes
Convener: Brigitta Tadmor, Collaborative Biomedical Products

Rapid Formation of a Differentiated Monolayer of Caco-2 Cells With Barrier Function
M. SWIDEREK, Collaborative Biomedical Products

A cell culture system optimized for the rapid development of barrier function in cultured
intestinal epithelial cells is presented. Barrier function has been measured by transepithelial
electrical resistance, and mannitol or rifampin permeability.

Maintenance of Liver-Specific Functions In Hepatocytes Cultured Over Extended
Periods of Time
B. TADMOR, Collaborative Biomedical Products

The importance of the extracellular matrix as part of a cell culture system that allows for
maintenance of differentiated hepatocytes in vitro is discussed. The degree of hepatocyte
differentiation has been determined at the leve! of cell morphology and function.

13
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MONDAY, JUNE 6

Factors Regulating Gene Expression in Primary Rat Hepatocytes
J. SIDHU, University of Washington

The effect of cell culture conditions on the expression of cytochrome P450 (CYP genes) and
liver-specific genes is discussed focusing on the role of various configurations and types of
extracellular matrix components.
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PROGRAM
TUESDAY, JUNE 7
7:00 am - 6:00 pm MEETING REGISTRATION Imperial Foyer
8:00 am - 10:00 am SPECIAL JOINT SYMPOSIUM Empire Ballroom

(See Abstracts on Page 51)

Sponsored by Corning Costar Corporation

vT Advances in Blood-Brain Barrier Research
Co-Conveners: Hank Lane, Corning Costar Corporation, and
Kenneth Audus, University of Kansas

The purpose of this session is to review the status of research on the use of tissue culture systems to investigate
properties of the endothelial lining of brain microvessels, the so-called “blood-brain barrier.” This interface is a dynamic
metabolic and physical barrier that tightly regulates the distribution of nutrients, hormones, and drugs between the blood
and the brain. The session will begin with a brief overview of the significance of the barrier and the applications,
advantages, and limitations of the tissue culture approach to research on this interface. Subsequent discussions will
highlight current topics of basic research on the blood-brain barrier in vitro. Specifically, one discussion will focus on
efforts to understand relationships between second messenger systems and the development or regulation of tight
intercellular junctions in vitro. A second discussion will examine the role of collagen substrate and effects on brain
microvessel endothelial cell growth characteristics. The session will conclude with a presentation on a molecular
biological approach to study nutrient transporters of the blood-brain using a tissue culture system.

8:00 An Overview of the In Vitro Approach to Blood-Brain Barrier Research: Benefits and
Limitations
Js-1 K.L. AUDUS, J.L. Holder
8:30 Regulation of Tight Junctions in Cultured Brain Microvesse!l Endothelial Cell Monolayers
Js-2 T.J. RAUB
9:00 Growth of Brain Microvessel Endothelial Cells on Collagen Gels
Js-3 J. PACHTER
9:30 Induction of Blood-Brain Barrier GLUT1 Glucose Transporter by Brain-Derived Factors:
Molecular Approaches Using Brain Endothelia and Astrocytes in Tissue Culture
JS-4 M. PARDRIDGE
8:00 am - 10:00 am CONTRIBUTED PAPERS Imperial VI-VIl

(See Abstracts on Pages 61-63)

P Transformation
Convener: Ronald Sederoff, North Carolina State University

8:00 Transformation Experiments in White Spruce
P-1013 R. WHETTEN, K. Cheah, C. Loopstra, D. Ellis, C. Lanz-Garcia, and R. Sederoff
8:15 Transformation of Peanut with Bt Crystal Protein crylA (c) Gene and the Nuceloprotein
Gene of Tomato Spotted Wilt Virus (TSWV)
P-1014 C. SINGSIT, W.A. Anderson, M.J. Adang, and P. QOzias-Akins
8:30 Sunflower (Helianthus annuus L.) Transformation via Particle Bombardment
P-1016 A. GAPONENKO and J. Finer
8:45 Cultivar-Independent Transformation and Regeneration of Carnation Using Agrobacterium
tumefaciens
P-1017 E. FIROOZABADY, Y. Moy, W. Tucker, and K. Robinson
9:00 Delivery of Proteins and DNA Into Intact Plant Cells
P-1018 F.-S. Wu, A.B. CAHOON, and M. Shulleeta
9:15 Microprojectile Bombardment Prior to Co-Cultivation With Agrobacterium Improves GUS
Expression in Watermelon Cotyledons
P-1019 M.E. COMPTON, D.J. Gray, E. Hiebert, and C.M. Lin
9:30 Donor Chromosome Elimination in Asymmetric Somatic Hybrids of Nicotiana: Effect of

Radiation Dose and Time in Culture
P-1020 H.T. TRICK and G.W. Bates




PRoOGRAM

TUESDAY, JUNE 7

10:00 am COFFEE BREAK Exhibit Hali

10:00 am-5:00 pm EXHIBITS AND POSTERS Exhibit Hall
Posters must be removed from Exhibit hall
by 5:00 pm Tuesday, June 7

10:30 am-12:00 pm POSTER PRESENTATION

Plant Poster Authors will be present
Tuesday, June 7

P-1021 to P-1084 (See List of Posters on Pages 22-24)

10:30 am - 12:30 pm SESSION-IN-DEPTH Imperial VI-VII
(See Abstracts on Pages 43-44)

Sponsored by Johnson and Johnson

T The Role of Cell Mediators in the Toxic Response
Convener: Jaspreet S. Sidhu, University of Washington

This Session-In-Depth will focus predominantly on the modulation of toxic challenges to cells by secondary
intracellular mediators and by extra cellular agents modulating the latter's activity.

10:30 CAMP-Mediated Inhibition of Phenobarbital-Inducible CYP2B1, CYP2B2, and CYP3A1 Gene
Expression in Primary Rat Hepatocyte Cultures
T-21 J.S. SIDHU and C.J. Omiecinski
11:00 Mechanisms of Activation of Neutrophils and Neutrophil-Mediated Toxicity
T-22 P.E. GANEY
11:30 The Effects of Toxicant-Induced Changes in Thiol Status on Transmembrane Signal
Transduction in Human and Mouse T-lymphocyte Subsets
T-23 T.J. KAVANAGH, R.A. Ponce, A.J. Potter, D.L. Eaton, P.S. Rabinovitch, and A. Grossman
12:00 Expression of Class Alpha, Mu and Pi Glutathione S-transferases and Cytochromes
P4501A1, 1A2, 2B1, 2B2, and 2E1 in Rat and Rabbit Primary Cultured Hepatocytes
T-24 R.F. NOVAK, R. Dwivedi, R. Zangar, and A. Gruebele
10:30 am - 12:30 pm CONTRIBUTED PAPERS Empire C&D

(See Abstracts on Pages 97-98)

v Differentiation and its Modulation
Convener: Meg Schelling, Washington State University

10:30 Regulation of Ciliated Cell Differentiation in Cultures of Rat Tracheal Epithelial Cells
V-1012 A.B. CLARK, T.E. Gray, T. Bader, P. Nettesheim, and L.E. Ostrowski

10:45 Modulation of Angiogenesis by Anti-Fibroblast Growth Factor Monoclonal Antibody
V-1013 M.E. Schelling, S. Venkateswaran, V. Blanckaer, and A. Zijlstra

11:00 Transplantation of a Bioengineered Bone Marrow Tissue and Its Potential Use as a Sub-

strate for Toxicity Assessment

V-1014 B.A. NAUGHTON, J. San Roman, B. Sibanda, J. Gee, D. Morales, and V. Kamali

11:15 Effects of Trypsin on the Surface Architecture of Embryonic Spinal Ganglion Cells In Vitro
V-1015 E. Lindner, M. Inczedy-Marcsek, L. HSU
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TUESDAY, JUNE 7

11:30 Culture of Neuronal Cells from Zebrafish Embryos
V-1016 C. GHOSH and P. Collodi
11:45 The de novo Activation of the Vitellogenin Gene Family is Accompanied by a Spatial
Rearrangement of Centromeric Domains
V-1017 J. JANEVSKI, P.C. Park, and U. De Boni
2:30 pm - 5:00 pm SESSION-IN-DEPTH Imperial VI-VII

(See Abstracts on Pages 48-50)

Vv Multicellular Organization and Differentiation in Culture
Convener: Joseph Leighton, Aeron Biotechnology

On microscopic examination of epithelial tissues in nature, normal or cancerous, it is evident immediately that
proliferating cells are not evenly distributed throughout individual assemblies of cells. To simulate and recognize
comparable spatial organization in culture requires three-dimensional growth and other essentials as well. The breast,
skin, and trachea in histotypic cultures are the tissues to be considered here. In addition, collagen waffle membranes
in gradient culture will be described.

2:30 Introduction (J. Leighton)
2:35 Multicellular Reorganization by Single Cells on Extracellular Matrix
V-13 M.H. BARCELLOS-HOFF
2:50 Stroma! Interactions in Growth and Adhesion of Breast Carcinoma Cells: Role of Growth
Factors and Extracellular Matrix
V-14 B.E. ELLIOTT, B. Bhardwaj, R. Lall, D. Leopold, N. Rahimi, R. Saulnier, M. Park, and
T. Nakamura
3:05 DISCUSSION
3:15 Progress in Studying the Growth and Cycling of Hair Follicles
V-15 A.E. BUHL, D.J. Waldon, T.T. Kawabe, and K.E. Kappenman
3:30 Liposome Targeting of Functional DNA to the Hair Follicles of Histocultured Skin: A Model
for Gene Therapy of Hair Growth
V-16 L. Li, V. Lishko, and R.M. HOFFMAN
3:45 DISCUSSION
3:55 Modulation of Differentiation of Rat Trachea! Epithelial (RTE) Cells by Exogenous Matrix in
Air-Liquid Interface Cultures
V-17 E.A. Davenport and P. NETTESHEIM
4:10 Regulation of Tracheobronchial Mucous Cell Differentiation in Culture
V-18 R. WU
4:25 DISCUSSION
4:35 Collagen Membrane Waffle Culture: Defining the Place of Growth Modulators in Histokinetic
Processes
V-19 J. LEIGHTON
4:50 DISCUSSION
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TUESDAY, JUNE 7

2:30 pm - 4:45 pm SESSION-IN-DEPTH Empire ABC
(See Abstracts on Pages 36-37)

P In Vitro Plant Resources for Valuable Products
Convener: Mary Ann Lila Smith, University of lliinois, and Paul Read,
University of Nebraska

Plants, and plant cells in vitro, are indisputably superior organic chemists. But how well have we capitalized on
their potential to produce fine chemicals for human use? J. Fitchen will report on the use of plant cells as microbial system-
style factories to produce products that are not typical plant metabolites (e.g. vaccines, antibodies). He will also draw
the parallel between in vitro systems for secondary metabolite production and non-plant products. P. Weathers will
overview the range of production systems and bioreactor types used to cultivate a diversity of plant cell species and
products. M.A.L. Smith will detail progress with a specific in vitro target group - anthocyanin-rich plants, and R. Shillo
reports on analysis of valuable alkaloids in both in vivo bulbs and in vitro tissues. K. Kadkade will focus on industrial-
scale utilization of plant cell cultures, especially for pharmaceutical products.

2:30 Introduction (M.A.L. Smith)
2:35 Production of Monoclonal Antibodies and Candidate Vaccines in Plants and Plant Cell
Cultures
P-17 J.H. FITCHEN
3:05 Systems for Production of Secondary Metabolites from Plants In Vitro
P-18 P.J. WEATHERS
3:35 Natural Pigments and Medicinal Compounds from Anthocyanin-rich Plant Cells
P-19 M.A.L. SMITH and D.L. Madhavi
3:55 Assay of Alkaloids in Narcissus and Other Amaryllidaceae by HPTLC and HPLC
P-20 R.D. SHILLITO, I. Rouse, and N. Andersen
4:15 Large-Scale Production of Secondary Metabolites from Plant-Cell Cultures
P-21 P.G. KADKADE and E.J. Kane
2:30 pm - 4:30 pm SESSION-IN-DEPTH Imperial VI-VII

(See Abstracts on Pages 42-43)
Sponsored by Clonetics Corporation

T In Vitro Test Systems in Toxicology
Convener: Mary Taub, Roswell Park Memorial Institute, and Richard Ham, University of
Colorado
2:30 2,3,7,8-Tetrachlorodibenzo-p-Dioxin (TCDD) Stimulation of Xenobiotic Toxicity in a Sponta-
neously Immortalized Line of Human Epidermal Keratinocytes
T-17 R.H. RICE, A.A. Walsh, and L.A. deGraffenried
3:00 Developing Better Defined Media for Toxicity Testing with Normal Human Cells
T-18 R.G. HAM
3:30 Toward an In Vitro System for Testing Xenobiotic Effects on Mammary Function
T-19 M.C. NEVILLE
4:00 Immortalization of Rabbit Kidney Proximal Tubule Cells in Serum-Free Medium
T-20 M. TAUB, C. Allen, H.J. Han, and J.H. Park

ATTENTION POSTER PRESENTERS
All Posters Must Be Removed From Exhibit Hall
By 5:00 p.m. Tuesday, June 7

BANQUET 7:00 pm - 10:00 pm

Seating is Limited
Admittance to Banquet by Advance
Ticket Holders Only
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VVERTEBRATE/INVERTEBRATE POSTERS

SUNDAY, JUNE 5 MONDAY, JUNE 6 TUESDAY, JUNE 7
10:00 am to 6:00 pm 10:00 am to 6:00 pm 10:00 am to 5:00 pm
POSTER SESSION

Posters Mounted Saturday, June 4, 3:00 pm
Poster Must Be Removed From Exhibit Hall By 5:00 pm, Tuesday, June 7

Authors Will Be Present At Their Posters The Following Days and Times:

Sunday, June 5 Monday, June 6 Tuesday, June 7
Vertebrate and Invertebrate Cellular Toxicology Plant
4:30 pm - 6:00 pm 4:30 pm - 6:00 pm 10:30 am - 12:00 pm

CELL-CELL INTERACTIONS

V-1018 Coculture of Epithelial and Stromal Endometriat Cells Provides Model! for Study of Cell-Cell
Interactions in Neoplasia. J.T. ARNOLD, J.F.H. Blasser, D.G. Kaufman.

V-1019 Effect of Dichloroacetic Acid, Trichloracetic Acid and Chloral Hydrate on Intercellular
Communication in Clone 9 Rat Hepatocyte Cells. S.G. BENANE, C.F. Blackman, and D.E.
House.

V-1020 Growth of Microvascular Retinal Cells in Serum-Free Media. .M. EVANS, L.F. DeTulleo,
H.L. Huyck, S.J. Leuenroth, J.E. Maul, C.M. Stocum, and J.F. Walter.

V-1021 lon Transport Across a High-Resistance Blood-Brain Barrier Examined by Non-Invasive
Voltage Probes. P.J.S. SMITH and A.M. Shipley.

V-1022 B,-Microglobulin-Dependent Positive Co-Operation Between Antigen-Presenting Cells. u.

ARMATO, J. Wu, and D. Barisoni.

BIOTECHNOLOGY

V-1023 Non-Invasive Voltage Probe (NVP) for the Measurement of Steady lonic Currents. J.G.
Kunkel, A.M. Shipley, R.H. Sanger, and P.J.S. SMITH.

V-1024 Entrapment of Hepatocyte Spheroids in a Hollow Fiber Bioartificial Liver for Potential
Treatment of Liver Failure. F.J. WU, M.V. Peshwa, F.B. Cerra, and W-S. Hu.

V-1025 A Stereotypic, Transplantable Liver Culture System. B.A. NAUGHTON, B. Sibanda, J. San
Roman, J. Gee, D. Morales, and V. Kamali.

V-1026 New Scale-Up Technologies for Anchorage-Dependent Cell Culture. R.W. Boice and A.J.
Meuse.

V-1027 Production of Human Recombinant Pro-Stromelysin | in a Baculovirus Expression System.
P.R. BENTON, M. Walroth, P. Cannon, and P. Belloni.

V-1028 The Hybridoma Bank: Hybridoma Cell Lines Available for Basic Research. K.
STEENBERGEN and P.R. McClintock.

V-1029 Trends in the Incidence and Distribution of Mycoplasma Contamination Detected in Cell
Lines and Their Products. V. Pawar, J. Luczak, M.S. Cox, J. Dubose, Jr., and JW.
HARBELL.

CANCER BIOLOGY

V-1030 Characterization of Clones from Ras (TG-AC) Transgenic Mouse Skin Tumors. J-L.D. Klein,
C. Szcezesniack, R. Cannon, C. Trempus, J. Spalding, and J. Roberts.

V-1031 Visualizing the Molecular Dynamics of the Actin-Cytoskeleton in Normal and Transformed
Cells Using Light-Optical-Based Reagents. K.A. GIULIANO and P.L. Kornblith.

V-1032 Development of An Ulcerative Colitis-Derived Cell Line. G.C. BALCH, L.A. Manzano, J.S.
Stauffer, and M.P. Moyer.

V-1033 Development and Characterization of Human Normal and Cancerous Stomach Epithelial
Cell Lines. L.A. MANZANO, G.C. Balch, J.S. Stauffer, and M.P. Moyer.

V-1034 Development and Characterization of Two Novel Human Colon Polyp (COP) Cell Lines with

Differing Degrees of Tumorigenicity. J.S. STAUFFER, L.A. Manzano, G.C. Balch, R.L.
Merriman, L.L. Tanzer, and M.P. Moyer.
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VERTEBRATE/INVERTEBRATE POSTERS

GENERAL SUBJECTS—INVERTEBRATE/VERTEBRATE-RELATED

V-1035

V-1036

V-1037

V-1038
V-1039

V-1040

V-1041

V-1042

Bacterial L-Forms Are Omnipresent in “Sterile” Tissue Culture Sera. J.W. HAYCOCK, K.E.
Joho, J.C. Galyon, and R.L. Moses,

Isolation and Characterization of Functional Dendritic Cells in Rat Choroid. A.
CHOUDHURY, V.A. Pakalnis, and W.E. Bowers.

Production and Characterization of a Monoclonal Antibody Specific to Mycobacterium
tuberculosis. J. KAPUR, S.K. Gupta, and G.P. Talwar.

Role of Interferon on Influenza Induced Genotoxicity. M.V. RAMANA and G. Sharma.

An Efficient Method for Routine Epstein-Barr Virus Immortalization of Human B Lympho-
cytes. F.E. WALL, R.D. Henkel, M.P. Stem, and M.P. Moyer.

Effect of Serum-Free Media and Extracellular Matrix on the Growth and Gene Expression of
OR-HEPA B, Cells. M. VEGA, N. Cordero, and M. Morales.

Effects of Interstitial ECM on the Viability of Human Neutrophils In Vitro. E.J. ROEMER, K.J.
Stanton, and S.R. Simon.

Differentiation of Stem Cells from the Midgut of the Insect, Manduca sexta, Qccurs In Vitro
in the Presence of a Factor From Mature Larval Midgut Cells. S. Sadrud-Din, R.S. Hakim,
and M.J. LOEB.

DIFFERENTIATED CELLS

V-1043

V-1044

V-1045

V-1046

V-1047

V-1048

An Organ Culture Model of the Embryonic Murine Ear. D.S. HOFFMAN, P. Bringas, and
H.C. Slavkin.

Properties of the Hepatix C3A Human Hepatoblastoma Celis Cultured in a Hollow Fiber
Bioreactor. A. SPIERING, D. He, M. Harrison, Y. W. Lo, A. Rotem, N.L. Sussman, and J.H.
Kelly.

Selective Expression of Prostaglandin H Synthase-1 and -2 During Differentiation of Rat
Tracheal Epithelial Cells. E.M. Hill, T. BADER, P. Nettesheim, and T.E. Eling.
Regulation of Growth and Secretory Differentiation in Cultured, Normal, Early Passaged
Human Bronchial Epithelial (HBE) Celis. T. GRAY, T. Bader, and P. Nettesheim.
Regulation of Mucin Expressions by Retinoic Acid (RA) and Culture Conditions in Rat
Tracheal Epithelial (RTE) Cells. V.B. GODFREY, K. Guzman, C.B. Basbaum, P.
Nettesheim, and S.H. Randell.

Flow Cytometric Analysis of Mouse Bone Marrow. G.D. KALMAZ.

GROWTH AND SYNTHESIS

V-1049

V-1050

V-1051

V-1052

CELLULAR MODELS

V-1053

V-1054

V-1055

V-1056

V-1057

V-1058

Pyridoxine HCI: An Equivalent Form of Vitamin B-6 for Dulbecco's-Modified Eagle’s (DME)
Cell Culture Medium. B. ALDERETE, L. Balog, J. Doak, K. Etchberger, R. Festen, and J.
Keathely.

Growth of Myogenic Cells in Media Supplemented With Peptide-Bound Essential Amino
Acids. Y.L. PAN, K.E. Webb, Jr., and P.K. Bender.

The Effect of Secretory Factors of a Hepatoma Cell Line As Growth Regulators. Y. ORTIZ,
N. Cordero, and M. Morales.

Utilization of Peptide-Bound Methionine for the Synthesis of Secreted Proteins by Cultured
Bovine Mammary Epithelial Celis. S. WANG, K.E. Webb, Jr., and R.M. Akers.

Three-Dimensional Culture of Bovine Chondrocytes in Rotating-Wall Vessels. T.L. Prewett
and T.J. Goodwin.

Isolation, Purification and Quantitation of Mast Cells from Rat Uterus. V. CHOPRA and R.E.
Garfield.

The Culture of Chick Embryo Ovary as a Model in Experimental Tumorogenesis. R. AVILA,
M. Samar, S. de Fabro, and R. Ferraris.

A Method for the Culture of Proliferating Sheets of Sensory Cell Progenitors Isolated from
the Chick's Cochlea. J.E. FINLEY and J.T. Corwin.

Prohibitin Expression in Immortalized Cell Populations. R.T. DELL'ORCO, X-T. Liu, E.R.
Jupe, J.L. Kiehibauch, and J.K. McClung.

Normal Endothelial Cell Proliferation and Control Using a Novel Culture Fluid. V.
CALDWELL, V. Mayer, R. Wilkinson, and A.R. Torres.
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V-1059

V-1060
V-1061

V-1062
V-1063

V-1064
V-1065

E1A-NR.1: An E1A-Immortalized Retinal Cell Culture with Serum-Sensitive Glial/Neuronal
Properties. G.M. SEIGEL, F.Q. Liang, and M. del Cerro.

Primary Culture of Carp, Cyprinus carpio, Hepatocytes. R. Bohm and H. Segner.
Mycoplasmal Testing of Cell Cultures by a Combination of Direct Culture and DNA-Fluoro-
chrome Staining. D.J. Lundin and C.K. Lincoln.

Antibiotic Resistance of Mycoplasmal Isolates from Cell Cultures. C.K. Lincoln and D.J.
Lundin.

Jumbocytes in Mitosis, A Putative Source of Genetic Heterogeneity. J. Leighton.

Cells on Fibers (Rotated and Corrugated). R. CLYDE.

inhibitory Effect of Albenz on Succinate Dehydrogenase of Tape Worm (Neokrimia Singhia).
M.R. SIVA SAlI KUMARI and R. Rao.
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PLANT REGENERATION
P-1021 Regeneration of Sunflower (Helianthus annuus L.) From Mature Cotyledons. C. BAKER, N.
Fernandez and C. Carter.
P-1022 Tetraphenylboron and Phenylboronic Acid Induce Somatic Embryogenesis. J. Ponsamuel
and P. Dayanandan.
P-1023 Thidiazuron Mediated /n Vitro Regeneration of Peanut Plants. M. KANYAND, A. Porobo
Dessai, and C.S. Prakash.
P-1024 In Vitro Systems for Plant Regeneration of Switchgrass. K. ALEXANDROVA, P.D. Denchev,
and B.V. Conger.
pP-1025 Somatic Embryogenesis In Rapid Cycling (Brassica rapa). R. BANKS, M.R. Uddin, G. Small,
and M.I. Shafi.
P-1026 A Rapid and Repetitive Somatic Embryogenesis System in Sweetpotato. Q. Zheng, A.
Porobo Dessai, and C.S. Prakash.
P-1027 Cryopreservation of Embryonic Axes of Hazelnut (Corylus avellana L. cv. Barcelona). B.M.
REED and M.N. Normah.
P-1028 Anther Culture Studies in Pigeonpea. P. VIJAYAKUMARI and S. Narasimha Chary.
P-1029 Somatic Embryogenesis and Plant Regeneration in Chickpea (Cicer arietinum L.). A.K.
Sudha Vani and V.D. Reddy.
P-1030 Induction of Somatic Embryos in Suspension Cultures and Plant Regeneration of Indica
| Rice. T. USHA RANI and G.M. REDDY.
| P-1031 In Vitro Development of An interspecific (O. Sativax O. Longistaminata) Hybrid and Cyto-
| logical Status of Regenerated Hybrid Plant. N. FATIMA, S.Y. Anwar, and T.P. Reddy.
; P-1032 Plantlet Regeneration-Influence of Genotype, Explant Age and Hormones on Rhizogenesis
| in Safflower (Carthamus tinctorius ..). T. GUDIPAT! and R.R. Das.
; P-1033 Regeneration of Cucumber (Cucumis sativus L.) Plants From Excised Cotyledon. A.K.
‘ MISRA and S.P. Bhatnagar.
; P-1034 Occurrence of Developmental Abnormalities in Callus Cultures of Eruca sativa. N. JOHN
| and A. Batra.
| TRANSFORMATION
| P-1035 Transfer and Expression of T-DNA into Rice and Sorghum via Agrobacterium. R.H. SMITH,
| T.S. Ko, and S.H. Park.
| P-1036 Development of Herbicide Resistant Turfgrass Through Mutant Selection and Protoplast
; Transtormation. L. LEE, C. Laramore, P. Day, and N. Tumer.
P-1037 Transformation of Caucasian Bluestem (Bothriocloa caucasica, L.). J. Ponsamuel, A. Trieu,
D.V. Huhman, and C.J. Franklin.
| P-1038 Rapid Production of Transgenic Corn By Microprojectile Bombardment of High Type Il
immature Embryos. A.S. Wang, E. Brambila, and R.A. EVANS.
P-1039 Optimization of PEG-Mediated Stable Transformation for Regenerable Maize Protoplast
| Cultures. A.S. WANG, R.A. Evans, and J.L. Rosichan.
P-1040 Transient GUS Expression In Lily Bulb Scales and Cell Suspensions Transformed By
Particle Bombardment. J.M. PENAFIEL and K. Kamo.
P-1041 Effects of Concentration of Acetosyringone and Agrobacterium tumefaciens on GUS Gene
| Transformation Efficiency of Populus. F.H. HUANG and X.Y. LI.
P-1042 Stable Transformation of Long Day Photoperiod-Adapted Soybean Somatic Embryogenic

Culture. L.-N. TIAN, D.C.W. Brown, H. Voldeng, and J. Webb.
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P-1043

P-1044

P-1045

P-1046
P-1047

P-1048

P-1049

P-1050

P-1051

The Role of DNA Methylation in the Expression of the Dc8-GUS Transgene in Carrot
(Daucus carota L.). Y. ZHOU, J.M. Magil, C.W. Magill, and R.J. Newton.

Somatic Hybridization of Sinapis alba and Rapid Cycling Brassica oleracea: A Step Toward
Transfer of Pest Resistance Into Brassica Vegetables. L.N. HANSEN and E.D. Earle.

A Simple, Reliable Transformation Method for Brassica oleracea. T.D. METZ, R. Dixit, and
E.D. Earle.

The Effects of Seedling Age and Light Intensity on Brassica napus L. C. Li and J.C. Turner.
Regeneration and Transformation of Arachis spp. M. Cheng, Z. Li, A. Xing, R.L. Jarret, R.N.
Pittman, and J.W. Demski.

Co-Transformation and Subsequent Segregation Frequencies in Tobacco Utilizing an
Agrobacterium Strain Containing Two Binary Plasmids. M. DALEY and V. Knauf.

Effect of Overexpression of SOD on Growth of Transgenic Plants Under Drought and Low
Temperature. N.L. TROLINDER and R.D. Allen.

Development of Marker System in Wild Nicotiana Species Via Direct Gene Transformation.
V. licheva and M. Vlahova.

A Glyphosate-Tolerant EPSP Synthase Gene as a Selectable Marker in Wheat Transforma-
tion. H. ZHOU, J.E. Fry, J.W. Arrowsmith, T.W. Corbin, and M.E. Fromm.

MICROPROPAGATION

P-1052

P-1053

P-1054

P-1055

P-1056

P-1057

P-1058

P-1059

P-1060
P-1061

P-1062

P-1063

P-1064

Bulblet Formation From Three Varieties of Allium sativum In Vitro. M.L. CARDENAS, T.E.
Torres, R. Mercado, J.A. Villarreal, and E. Cardenas.

Micropropagation From Shoot Tips of Tomato (Lycopersicon esculentum [Mill}). J. AMBRIZ,
E. Olivares, E. Cardenas, and F. Montes.

Automated Sucrose Concentration Control in Micropropagation Media. S.A. Hale and R.E.
Young.

in Vitro Clonal Propagation of Country Potato—An Under-Exploited Tuber Plant. J.
Ponsamuel, N.P. Samson, and K.P. Anderson.

Cotton Fiber as a Substitute for Agar Used in Plant Tissue Culture. R.M. CERDEIRA, J.V.
Krans, J.D. McChesney, A.M.S. Pereira, and S.C. Franca.

The Effect of BA and NAA in Podophyllum Shoot and Rhizome Culture. R.M. CERDEIRA,
C. Burandt, Jr., and J.D. McChesney.

Factors Affecting High Frequency Shoot Regeneration From Leaf Explants of Muskmelon;
Enhancement by the Sulfonylurea Herbicide, Pinnacle. R.C. YADAV, M. Saleh, and R.
Grumet.

Behavior of Rhododendron Tissue Affected by Tissue Proliferation. M.H. BRAND and R.
Kiyomoto.

Micropropagation of a Dwarf Trumpet Vine, Campsis sp. W.A MACKAY.

Influence of Thidiazuron, Gibberellic Acid, and Abscisic Acid on In Vitro Shoot Formation
from Excised Roots of Silktree. T.D. DAVIS and N. Sankhla.

Micropropagation of Indica Rice Through Proliferation of Axillary Shoots. J.S. SANDHU, S.8.
Gosal, M.S. Gill, and H.S. Dhaliwal.

Somaclonal Variation in Tissue Culture Derived Plants of Pigeonpea. CH.
PRASANNALATHA, J.P. Moss, K.K. Sharma, and J.K. Bhalla.

Micropropagation of Pomegranate Jyoti from Axillary Bud Explants. A. MURALIKRISHNA
and A.N.S. GOWDA.

DEVELOPMENTAL AND CELL BIOLOGY

P-1065

P-1066

P-1067

P-1068

P-1069

P-1070

The Effects of Methionine Sulfoximine on Protein and RNA Synthesis of Soybean. E.L.
MYLES, M. Zheng, and C. Caudle.

The Effects of Atrazine on Protein Synthesis in Soybean Callus. P.S. KAHLON and S.M.
Bhatti.

Genotype Specific Polypeptide Induction With Abscisic Acid and Water Stress in Callus
Cultures of Rice. K. UMA RANI and G.M. REDDY.

Effects of Cold Preincubation, Aminooxyacetic Acid and Cobalt on Ethylene Emanation and
Somatic Embryogenesis from Orchardgrass Leaf Cultures. A.l. KUKLIN, Z. Tomaszewski,
Jr., C.E. Sams, and B.V. Conger.

In Vitro Selection for Salt Tolerance in Cultivars of Indica Rice. J. Ponsamuel and EW.
Weiler.

influence of Cd and Pb on Growth, Proline Level in Calli of Two Species Nicotiana. P.
Nikolova, J. Topalova, S. Chankova, and G. Nickoff.
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P-1071

P-1072

P-1073

Carbon and Nitrogen Utilization By Soybean Seeds Grown In Vitro. C.H. Saravitz and C.D.
Raper, Jr.

Antioxidant Levels and Activities of Related Enzymes in Carnation Plantlets During
Thidiazuron-Induced In Vitro Hyperhydricity. D. Sankhla, S. Trivedi, T.D. DAVIS, and N.
Sankhla.

Microscopical Observation of Culture Tissues of Plant. Y. TAHAMA.

PLANT IMPROVEMENT

P-1074
P-1075

P-1076

pP-1077

P-1078

Use of Tissue Culture Techniques to Improve Louisiana Soybeans. S.S. CROUGHAN.

Use of Somatic Embryogenesis for Hybrid Alfalfa Seed Production. A.R. McElroy and L.J.
LANGILLE.

In Vitro Screening for Ascochyta Blight Resistance in Chickpea (Cicer arietum L.). AK
Sudha Vani and V.D. Reddy.

Screening of Four Rice Cultivars at Cellular Level Against Xanthomonas oryzae pv. oryzae.
R. KAUR, B.S. Thind, S.8. Gosal, and J.N. Gupta.

Production of Thermostable Amylolytic Enzymes From Clostridium sp. M.V. SWAMY and G.
Seenayya.

PLANT SECONDARY METABOLISM

P-1079

P-1080

P-1081

p-1082
P-1083

P-1084

P-1015

SILENT
P-1085

P-1086
P-1087
P-1088
P-1089
P-1090
P-1091
P-1092

P-1093
P-1094

P-1095

P-1096

P-1097

Effect of Hormones on Callus of Mikania sp. A. CERDEIRA, E. Gardini, A. Pereira, and S.
Franga.

Effect of Auxins and Cytokinins on Anthocyanin Production in Cranberry Cell Cultures. D.L.
MADHAVI and M.A L. Smith.

Thin Cell Layer Culture of a Monocot, Setcreasea pallida (syn. Tradescantia pallida) cv.
Purple Heart. D.W. DARNOWSKI and E.D. Earle.

Theanine Formation by Tea Cells. T. Takihara, I. Sakane, and T. KAKUDA.

Metabolism of Carbofuran in Cell Suspension Cultures of Sugarcane as a Function of
Concentration and Incubation Time. S. KAUR, B. Singh, S.S. Gosal, and R.L. Kalra.
Morphogenetical Regulation Under the Influence of Phytohormones in Cuminum cyminum.
A. DAVE and A. Batra.

Optimization of Silicon Carbide Fiber-Mediated DNA Delivery Into Regenerable Sorghum
and Maize Tissue Cultures. H.F. KAEPPLER, J.F. Pedersen, and D.A. Somers.

Rapid Transformation of Eggplant (Solanum melongena L.) Using A. tumefaciens Carrying a
Binary Vector Containing the Coat Protein Gene From Cucumber Mosaic Virus (CMV). J.F.
REYNOLDS, A. Wilkerson, D. Tricoli, P. Russell, H. Quemada, R. McMaster, S.
Mastenbrook, and L. Herrygers.

In Vitro Tumor Formation on Psidium guajava Infected by Agrobacterium tumefaciens. O.
VAZQUEZ-MARTINEZ, J.L. Moreno-Hernandez, and L.L. Valera-Montero.

Genetic Transformation and Transgenic Plant Regeneration of Grapevine. L. MARTINELLI
and G. Mandolino.

Bio-Technological Aspects of In Vitro Multiplication of Certain Biomass Yielding Plants. CH.
AYODHYA RAMULU and D. Rao.

Somatic Embryogenesis and Plant Regeneration in Cassava (Manihot esculenta Crantz.).
T.C. NARAYANASWAMY, N.M. Ramaswamy, and S.R. Sree Rangaswamy.

Anther Culture Response of Wheat and Wheat x Wheatgrass Hybrids. H.C. Sharma, O.
Benlhabib, H.W. Ohm, and C.S. Lu.

Efficient Plant Regeneration from Callus Cultures of Mulberry Trees. Y. SAHOO, S.K.
Patnaik, and P.K. Chand.

Regeneration Studies in Pigeonpea Varieties of Different Maturity Groups. P. KAUR and
J.K. Bhalla.

Cassava Root Thickening /n Vitro. D.W. DARNOWSKI and E.D. Earle.

Different Embryogenic Competence Within Single Explants of Camellia Japonica. M.C.
PEDROSO and M.S. Pais.

Ureide Metabolic Pathway in N, Fixing Pigeonpea (Cajanus cajan L.). D. SREENIVAS
REDDY, G. Reddy, and H. Polasa.

Rapid Micropropagation of Dalbergia sissoo Roxb. V.A. Chauhan, P.C. Josekutty, and G.
Prathapasenan.

Cloning of 20-Year-Old Female Jojoba (Simmondsia chinensis [Link.] Schneider). R.P.
SINGH, T.S. Rathore, S. Rama Rao, and N.S. Shekhawat.
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P-1098

P-1099

P-1100

P-1101
P-1102

Rapid Micropropagation of Ficus religiosa L. S.R. Deshpande, P.C. Josekutty, G.
Prathapasenan.

Micropropagation of Grapes (Vitis vjnifera L.) cv. Thompson Seedless. A.N.S. GOWDA and
A. MURALIKRISHNA.

Micropropagation Strategy for Guava (Psidium guajava L.) cv. Sardar. A.N.S. GOWDA and
A. MURALIKRISHNA.

Breeding Tomato Plants for Regenerability In Vitro. N.M. Piven, M. Sanchez, D. Infante.
Influence of Culture Medium Strength and Growth Regulators on the Micropropagation of
Dioscorea yams. S.A. MITCHELL and H.N. Asemota.
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MODEL DEVELOPMENT

T-1001

T-1002

T-1003

T-1004

Development of an In Vitro Canine Blood Brain Barrier Models. T.R. PIPPERT. D.R.
Umbenhauer, W.W. Nichols.

Development of Mammalian Cell Lines Stably Expressing Mouse Prostaglandin Synthase 1
and 2. P.C. CHULADA, V.D. Winn, D.A Young, H.F. Tiano, K.R. Tindall, C.D. Loftin, T.E.
Eling, and R. Langenbach.

In Vitro Fertilization Enhances the Sensitivity and Utility of the FETAX Assay. R. VARNOLD,
E. Elmore, and L.D. Smith.

Initial Characterization of a New Model for Ocular Irritancy Testing. H.A. Ricker, P.J. Neal, J.
Kubilus, and M. KLAUSNER.

KERATINOCYTE SYSTEMS

T-1005

T-1006

T-1007
T-1008
T-1009
CARCINOGENESIS
T-1010
T-1011
T-1012

T-1013

T-1014

T-1015

Cellular Differentiation Is Enhanced in a Proliferating Culture of Epidermal Keratinocytes
Exposed to Bis-(achloroethyl)-sulfide (BCES). L. BERNSTAM, A. Kotlyar, F.L. Vaughan,
and I.A. Bermnstein.

Appearance of Interleukin 1o, (IL-1c) Can Be Used To Assess Cytotoxic Damage In Cul-
tured Human Keratinocytes Exposed To Bis-(B-chloroethyl)-sulfide (BCES). Y. PU, P. Lin,
F.L. Vaughan, and {.A. Bernstein.

Assay of Cytotoxicity of Antimicrobial Agents by Correlation of Keratinocyte Numbers with
Optical Density of Crystal Violet. S.T. BOYCE, C.Q. Sheeler, and l.A. Holder.

Coordinate Regulation of Growth Factor Expression in Human Keratinocytes by 2,3,7,8-
Tetrachlorodibenzo-p-Dioxin. KW. Gaido, L.S. Leonard, and S.C. MANESS. .
Delayed Expression of Cytotoxicity in Normal Human Epidermal Keratinocytes Treated With
Shampoos. C. Juneja and C.W. Stott.

Effect of cAMP and Magnesium on Four Biochemical Markers of Carcinogenesis. S.
SHARMA, S. Zhu, and V.E. Steele.

In Vitro Chemosensitivity Assays of Fresh Human Tumors: Culture in Liquid Versus Soft
Agar Medium. A. Leyva, L.A. WETMORE, C. Zalles, and A. Freeman.

Primary RTE Foci Inhibition Assay: Effects of Vitamin A Derivatives As Potential
Chemopreventive Agents. B.P. WILKINSON, S. Sharma, J. Arnold, and V.E. Steele.
Screening of Eighty-Seven Compounds for the Inhibitory Effect on Carcinogen-Induced
Poly(ADP)ribose Polymerase Activity in Human Foreskin Fibroblasts. G. WYATT, S. Zhu, S.
Sharma, and V.E. Steele.

Screening of Eighty-Five Compounds Using Inhibition of Benzo(a)pyrene-DNA Binding in
BEAS-2B Cells as a Biochemical Marker for Carcinogenesis.

Evaluation of tnvolucrin Expression in Human Epithelial Cells for Possible Utility for Screen-
ing Cancer Chemopreventive Agents In Vitro. E. ELMORE, C. Sun, J.A. Buckmeier, and
J.L. Redpath.
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LYMPHOID SYSTEMS

T-1016

T-1017

T-1018

T-1019

GENERAL TOPICS

T-1020

T-1021

T-1022

T-1023

T-1024

T-1025

T-1026
T-1027

T-1028

T-1029
T-1030

T-1031

T-1032

T-1033
T-1034

T-1035

SILENT
T-1036

In Vitro Expression of Heat Shock Proteins Associated with Hyperthermia and lonizing
Radiation Exposure in Human B-Cells. S.L. SCHNEIDER, S.A. Fuqua, M. Szekeresova, and
M.L. Meltz.

Development of Human B-Lymphocyte Cultures Secreting Antibodies to Botulinum Neuro-
toxin. C. WEBB, J. Testa, J. Middlebrook, and B. Butman.

Differential Mytomycin C-Induced Cell Cycle Inhibition and Apoptosisina B and T
Lymphoblastoid In Vitro Systems. S. BLOOM, M. Potchinsky, and D. Muscarella.

In Vitro Effect of Organochlorine and Organophosphate Pesticides on Human Peripheral
Blood Mononuclear Cells (HPBMNC). V. RAMA KRISHNA and P.R. Rao.

Quality Control of L929 Cells for Use in In Vitro Cytotoxicity Methods: A Test Battery to
Reveal Passage-Dependent Alterations in Cellular Responses. J.F. HAMBERGER, C.J.
Peters, and C.B. Jessee.

induction of 70,000-Da Heat Shock Protein in HeLa Cells By Mercury. H. OSHIMA, T.
Hatayama, and M. Nakamura.

Factors Influencing Metal Toxicity in Continuous Cell Lines. J.T. JONES, K.K. Divine, and M.
Oshiro. :

Interaction Between Ca, Cd, and Zn and the Actin Filaments in MDCK Cells. JW. MILLS, G.
Church, and J. LaCroix.

Induction of NOS Gene Expression by TPA in Primary Neonata! Rat Hepatocytes. U.
ARMATO, M. Menegazzi, C. Guerriero, C. Cardinale, J. Wu, A. Carcereri de Prati, S.
Mariotto, and H. Suzuki.

immortalization of Human Endothelial Cells by SV40 Virus: Possible Cooperative Effect of
Abnormal P53 Gene. D.R. UMBENHAUER, L. Toji, T.E. Johnson, R.B. Hill, and W.W.
Nichols.

Cell Cycle-Dependent Modulation of Protein Kinase C (PKC)-Related Signal Transduction by
2,3,7,8-TetrachIoro-dibenzo-p-dioxin (TCDD). T.J. WEBER and K.S. Ramos.

In Vitro Cytotoxicity Testing: 72-Hour Studies with Cultured Lung Cells. F.A. BARILE and D.
Alexander.

Comparisons of the Toxicity of 30 Chemicals as Measured by 68 Different In Vitro Toxicity
Tests. C. CLEMEDSON, E. Abdulla, F.A. Barile, C. Chesné, R. Clothier, M. Cottin, R.
Curren, P. Dierickx, M. Ferro, G. Fiskesjo, L. Garza-Ocanas, M.J. Gémez-Lechdn, M.
Giilden, B. Isomaa, A. Kahru, R.B. Kemp, G. Kerszman, U. Kristen, M. Kunimoto, S.
Karenlampi, K. Lavrijsen, L. Lewan, T. Ohno, G. Persoone, R. Petterson, R. Roguet, L.
Romert, T. Sawyer, H. Seibert, R. Shrivastava, M. Sjéstrom, N. Tanaka, F. Zucco, and B.
Ekwall.

H,0, induced Perturbation of Neuronal Physiology and Morphology. J.M. Ryan, P.J.S.
SMITH and M. Tytell.

Cellular Accumulation of Carotenoids by HepG2 and Caco-2 Human Cell Lines. K.R.
MARTIN, M.L. Failla, and J.C. Smith, Jr.

Primary Rat Hepatocyte Cultures Aid in the Chemical Identification of Toxic Chaparral
(Larrea tridentata) Fractions. D. PRITCHARD, W. Obermeyer, J. Bradlaw, W. Roth, T.
Flynn, J. Yates, and S. Page.

In Vitro Assessment of Fumonisin B, Toxicity Using Reaggregate Cultures of Chick Embryo
Neural Retina Cells (CERC). J. BRADLAW, D. Pritchard, T. Flynn, R. Eppley, and M. Stack.
In Vitro Cytotoxicity of Trypanocides. R. KAMINSKY, C. Schmid, and R. Brun.

Influence of Electromagnetic Fields (EMF) Upon the Transformation of Trypanosoma cruzi
to the Infective Stage for Vertebrates. S.M. Krassner, B. Granger, and E. ELMORE.
Alternative Test Methods for the Detection of Clostridium difficile Toxin for the Budget-
Minded Laboratory. K.C. KALMUS, J.F. Kenny, and G.W. Kalmus.

In Vitro Cytotoxicity of Dichlone. H. BABICH, L. Blau, E. Borenfreund, and A. Stern.
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PLENARY Symposium

PS-1 Model Systems To Study Development And Malig-
nancy: The Significance Of Cell-Extracellutar Matrix
Interactions. MINA J. BISSELL. Life Sciences Divi-
sion, Lawrence Berkeley Laboratory, Berkeley, CA.

Throughout development,the differentiated pheno-
type is heavily influenced by dynamic and reciprocal
interactions between the cells and the surrounding mi-
croenvironment. Over the last 15 years, we have begun
to systematically elucidate the elements of this microen-
vironment in the mouse mammary gland. We have
established that the extracellular matrix (ECM) in gen-
eral, and the basement membrane in particular, play a
significant role in regulating the expression of milk
protein genes both in culture and in vivo. The following
picture has emerged: a) the regulation is transcriptional;
b) there are novel enhancers that respond to ECM; ¢) the
enhancers are tissue-specific, but also function with
heterologous promoters; d} the signals are transmitted
through integrins, and they are responsive to changes in
cell shape; e) the ECM component that is most important
for such regulation is laminin; f) the laminin domain that
is responsible has been identified; g) utilizing transgenic
animals that express the activated form of the matrix-
degrading metalloproteinase, stromelysin, we have
shown that remodeling of the basement membrane is
crucial both for branching morphogenesis and expres-
sion of milk proteins. We have also begun to apply to
human cells the knowledge gained from the mouse
model and we have succeeded in establishing a simple
yet informative three-dimensional assay for distinguish-
ing normal from malignant human breast cells. This
distinction has been difficult to obtain in conventional
cultures. We have applied this versatile technigue to
define the function of suppressor genes such as NM23.
We are now in a position to define the stromal compo-
nents of the breast and to search for meaningful markers
in the context of a well-designed microenvironment and
to elucidate the molecular mechanisms involved.

PS-2 Differentiation And Tumor Suppression InDrosophila
melanogaster. ELISABETH GATEFF. Institut fir
Genetik, Johannes Gutenberg Universitit, 55099
Mainz, Germany.

Recessive. mutations in about 30 developmental
genes of Drosophila thelanogaster are causally respon-
sible for the malignant or benign tumorous growth of
specific cell types. Affected by the various mutations are
neuronal-, integumental-, blood cell-, and germ cell-
precursors in the embryo, the larva, and the adult. The
respective cells, devoid of the capacity to differentiate,
continue to grow in an autonomous, invasive, and lethal
fashion. Eighteen tumor suppressor genes are cloned.
Some of them seem to be involved in signal transduction
(1[2]gl, Notch, fused, Hop™™"), others in splicing and
RNA-binding (Sx1, b[2]gcn). One tumor suppressor gene
mediates the localization of specific mMRNAs in the egg
(omb). Ovo is possibly a transcription factor and 12)tid
belongs to the chaperonine machinery. 7(1) disc large-
1 is found in septate junctions, and the mS6 gene
encodes the ribosomal protein S6. Homologous mam-

malian counterparts have been identified for the follow-
ing five tumor suppressor genes, 1(2)gl, dig, mS§,
Hop™, Notch. The one step causality between a gene
mutation and the malignant or benign growth represents
the unique advantage of the Drosophila tumor suppres-
sor gene system.

PS-3 The Role Of Homeobox Genes in Plant Development.
CINDY LINCOLN, Sarah Hake, Bharat Char, Toshi
Foster, Lauren Hubbard, David Jackson, Randy
Kerstetter, Laurie Smith, Bruce Veit, and Erik
Vollbrecht. USDA/ARS Plant Gene Expression Cen-
ter, 800 Buchanan Street, Albany, CA 94710; and
Department of Plant Biology, University of California,
Berkeley, CA 94720.

Although plants and animals utilize fundamentally
different developmental strategies, both systems re-
quire regulatory mechanisms that control the proper
specification of cell fate. Homeobox genes in animals
appear to act as control points during the processes of
cell specification and pattern formation. The homeobox
encodes a conserved DNA-binding homeodomain re-
gion; homeodomain proteins are believed to regulate the
transcription of downstream target genes. Plant
homeobox genes probably also participate in the regu-
fation of important developmental decisions. The maize
homeobox gene Knotted-1 (Kn1)is defined by a number
of dominant neomorphic mutations that disrupt leaf
development. In Kn7 mutants and transgenic plants
overexpressing Kn1, the fates of specific leaf cells are
altered suggesting that this plant homeobox gene func-
tions as a regulator of cell determination. Knotted related
homeobox genes have been cloned from both maize
andArabidopsis. Many of these genes have been mapped
to chromosomal locations and several show tight linkage
to known mutations affecting various aspects of plant
morphogenesis. The expression patterns of Kn? and
several related genes have been examined in maize.
Similar to animal development, the expression of Kn1
and two related maize homeobox genes appears to
predict or define morphogenetic events. For example,
down regulation of Kn7 in the shoot apical meristem
occurs at the site of incipient leaf formation. By investi-
gating the function of Kn1-like genes, we hope to deter-
mine what role homeobox genes play in plant pattern
forming processes.

P-4 No Abstract Submitted (J. McLachlin)
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I-1 Transformation Of Arthropods By Maternal Microin-
jection. M.A. HOY and J.K. Pesnail. Department of
Entomology & Nematology, University of Florida,
Gainesville, FL32611.

Genetic manipulation of beneficial arthropods re-
quires methods for efficient and stable transformation
and knowledge of appropriate promoters and other
regulatory elements required to obtain an effective ex-
pression of the inserted gene in both space and time.
The number of genes that are cloned and of potential
value for pest management programs is limited to single
genes for resistance to pesticides or other toxins at
present. Before transgenic arthropods can be devel-
oped with other complex traits, we must understand the
underlying mechanisms and identify the critical genes
involved in these processes. One factor hindering
progress is the lack of a ‘universal’ transformation sys-
tem that will provide a rapid and general system for
introducing exogenous DNA into species for which little
genetic information is available. Maternal microinjection,
originally developed for a phytoseiid predator, appears
to transform a parasitoid wasp at relatively high rates,
and thus could be useful for transforming a variety of
arthropods.

-2 The Use Of Mariner Transposable Elements As In-
sect Transformation Vectors. D.J. LAMPE. Depart-
ment of Entomology, University of lllinois, Urbana, IL
61801.

The ability to easily and stably integrate foreign DNA
into insect chromosomes requires a vector like a trans-
posable element whose normal function is chromosomal
insertion. To date, only the P transposable element of
Drosophila melanogaster can be used for this purpose in
insect cells and then only in Drosophila itself. We have
discovered another short inverted repeat type transpos-
able element, mariner, to be widespread in insect ge-
nomes. Mariner is approximately 1.3 kb in length and
contains one open reading frame coding for a protein,
presumably the mariner transposase, of about 345
amino acids. PCR analysis of over 600 insect species
using primers corresponding to conserved amino acids
flanking the middie third of the element suggest that 1)
mariner is very widespread, occurring in every order
examined (save the Odonata) and in other phyla, 2) at
least 13 separate subfamilies of elements can be de-
tected differing from each other by approximately 25-
37% amino acid identity, 3) individual species can harbor
more than one subfamily of mariner elements, and 4)
phylogenetically distant species can contain elements
that are virtually identical at the DNA level, suggesting
recent horizontal transfer of the elements into their
genomes. We have isolated full-length elements of one
subfamily from the lacewing, Chrysoperia plorabunda,
that appear to be intact and are developing this element
as a transformation system first in Drosophila
melanogaster, then hopefully in other insects. With its
wide host range and seeming independence of host
factors mariner may provide a general purpose transfor-
mation system for insect cell lines and germlines, ex-

tending the elegant molecular techniques developed in
Drosophila to other insect species.

-3 Expression Of Foreign Genes In Tsetse Flies. S.
AKSOY!, C.B. Beard?. 'Yale University School of
Medicine, Intemal Medicine, New Haven, CT; ?Divi-
sion of Parasitic Diseases, Centers of Disease Con-
trol, Atlanta, GA.

The ability of insects to transmit disease causing
pathogens can be modified if the insect genes involved
in establishing susceptibility to infections can be identi-
fied and subsequently genetically modified. Alterna-
tively, the introduction and expression of foreign anti-
parasitic genes into insects can also interfere with dis-
ease transmission. Many arthropods including tsetse
flies harbor symbiotic microorganisms permanently as-
sociated with their midgut cells. It is possible to exploit
these natural bacterial symbionts as vehicles for the
expression of foreign genes. We have been able to
culture, characterize, and genetically transform these
bacteria from tsetse. Since the symbionts are present in
close proximity to parasites, anti-parasitic products can
have an effect on midgut parasites. Desirable genes can
be introduced and expressed with greater ease in these
bacterial systems than in complex eukaryotic tissues.
Symbionts can be manipulated in vitro and be reintro-
duced into insects and replace their native counterparts.

The presence of Wolbachia-like bacteria in the ova-
ries of some species suggests that cytoplasmic incom-
patibility phenomenon may be used to spread desirable
anti-parasitic tsetse fly phenotypes in nature.

-4 Vira! Expression Vectors For Mosquito Cells And
Mosquitoes. J. CARLSON, K. Olson, S. Higgs, B.
Afanasiev, and B. Beaty. Arthropod-borne and infec-
tious Disease Laboratory, Department of Microbiol-
ogy, Colorado State University, Fort Collins, CO
80523.

The development of expression vectors from full-
fength clones of Sindbis virus (SIN) and the Aedes
densonucleosis virus (AeDNV) allows packaging, deliv-
ery, and expression of novel genetic constructs in mos-
quito cells. In the SIN system, RNAis transcribed in vitro
from plasmid DNA and transfected into BHK-21 cells to
generate recombinant virus particles. These can subse-
quently be used to infect both mosquito cells and mos-
quitoes. In the AeDNV system plasmids with recombi-
nant viral genomes are cotransfected into C6/36 (Aedes
albopictus) cells with a plasmid containing the full-length
AeDNV genome which provides replication and packag-
ing functions. The use of these systems for the genetic
manipulation of mosquito cells and mosquitoes will be
discussed.
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I-5 Transgenic Mosquitoes: Contributions From Cell Cul-
ture. A M. FALLON. Departmentof Entomology, Uni-
versity of Minnesota, 1980 Folwell Avenue, St. Paul,
MN55108.

Application of transgenic technologies to insects has
potential implications for control of both disease vectors
and agricultural pests. Our work with the mosquito,
Aedes albopictus, has focused on the development of
cell culture approaches to facilitate the eventual expres-
sion of chimeric genes in transformed embryos. Given
appropriate cloned genes and regulatory elements, re-
combinant constructs can be screened in cultured cells
before the more time-consuming and labor-intensive
embryo injections are performed.

Efficient transfection technologies for cultured mos-
quito cells are available, which makes use of polybrene
or calcium phosphate to facilitate introduction of cloned
DNA. Using these approaches, we have examined
transient expression of the bacterial chloramphenicol
acetyltransferase gene under the regulation of a tem-
perature-inducible heat shock protein promoter from
Drosophila. We have extended this work by developing
chimeric plasmids containing the mosquito dihydrofolate
reductase gene to recover stably-transfected clones. In
the presence of methotrexate selection, stably trans-
formed cells appear within 3 weeks; the number of
transferred genes reaches 100-500 copies per cell.

Antisense expression of the mosquito dihydrofolate
reductase gene decreases the survival and plating effi-
ciency of transformed cells. By regulating antisense
gene expression with a temperature-inducible promoter,
we can recover transformed cells with novel pheno-
types, whose properties may contribute to eventual
transformation of insect embryos.

-6 Adhered Tissue From A Hexactinellid Sponge Re-
veals ANovel Transport System. S.P.LEYS. Depart-
ment of Biology, University of Victoria, Victoria, B.C.
VBW 2Y2.

Hexactinellids are deep water sponges that are
unusual in possessing syncytial rather than cellular
tissues. This difference becomes marked during the
aggregation of dissociated tissue. Whereas cellular
sponges aggregate by the active migration of individual
cells, dissociated tissue from the hexactinellid
Rhabdocalyptus dawsoni adheres to the substratum
and extends broad, skirt-like lamellipodia and long
filopodia which make contact with other tissue masses
allowing the exchange of cytoplasm. In both kinds of
sponges, so-called primary aggregates, small clusters
of cells, detach from the substrate although aggregation
may continue as primary aggregates come into contact.
The detached aggregates, however, are too opaque to
permit study of the cytoskeleton and associated or-
ganelles by light microscopy. In order to study the
syncytial tissue of Rhabdocalyptus by light microscopy,
we have developed a substrate of acellular tissue extract
that causes the continued adhesion and spreading of the
tissue for up to two weeks. Substrate adhesion is not
species-specific; four species of demosponge and an-

other hexactinellid tested all adhere with differing ability
to each other's extract. Adhered tissue from
Rhabdocalyptus demonstrates vigorous cytoplasmic
streaming along microtubule bundles within one hour
and has formed a confluent syncytium within six hours of
plating. The use of an acellular tissue extract to which
sponge tissue readily adheres allows study of cellular
functions in vitro. Most notably, use of this technique has
revealed a motile system in hexactinellids that is unique
among sponges.

-7 RecentProgress In Marine Sponge Cell Culture. S.A.
POMPONIand R. Willoughby. Harbor Branch Oceano-
graphic Institution, Division of Biomedical Marine
Research, 5600 U.S. 1 North, Fort Pierce, FL 34946.

Development of methods for cell culture of bioactive
marine sponges are in progress. Microbial contamina-
tion has been controlled through the use of physical
separation methods and antibiotics. Sponge cells from
several species have been successfully cryopreserved
and remain viable after thawing. New techniques have
been developed to monitor the physiological responses
of non-cycling cells in culture using flow cytometry. A
basal sponge cell culture medium has been developed
for maintenance of primary cultures of several species of
shallow water and deep water Demospongiae and
Calcarea. To date, no continuous cell lines have been
established; however, through the use of growth factors,
transfer factors, hormones, lectins, organic nutrients,
and trace elements, cultures of three species have
undergone two to three population doublings within eight
days. Scale-up of cultures from T-25 flasks to suspen-
sion culture in 100, 250, and 500 ml spinner flasks has
been achieved. Current research efforts are focused on
development of defined nutrient media and immortaliza-
tion of cell lines.

-8 Novel Marine Alkaloids That Regulate Cell Growth
And Differentiation. N.R. Shochet, D. Olchovsky*,
and |. SPECTOR. Department of Physiol. and
Biophys., HSC, SUNY, Stony Brook, NY 11794;
*Department Med. A, Sheba Medical Center, Tel-
Hashomer52621, Israel.

We have previously found that six novel alkaloids
purified from the Red Sea tunicate Eudistomna sp. are
potent regulators of cell growth and differentiation and
exert remarkable effects on cell shape (J. Cell. Physiol.
157:481-492, 1993). Chemically, the six alkaloids con-
tain a fused tetracyclic pyrido [2,3,4-kljacridine ring
system that has been identified in other alkaloids iso-
lated from diverse marine species. The functions of this
novel family of secondary metabolites in the marine
species themselves are unclear, nor is it clear whether
they act via the same mechanism. Significant differ-
ences in the effects of the six alkaloids on cell shape that
reflect differences in chemical structure indicate that
more than one mechanism is involved. The effects of at
least one of the six alkaloids appears to be mediated by
the cAMP signaling system. This compound,
debromoshermilamine (DBS), is the only one that mim-
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icked the effects of cAMP analogs, and forskolin on
growth hormone release from anterior pituitary cells
which is a cAMP-mediated process. DBS also induced
arborization in SV40 transformed SV-T2 cells, a singular
morphologic response of many cell types to cAMP
elevation. DBS did increase slightly total levels of cyto-
solic cAMP in cells, but did not stimulate cAMP synthesis
like forskolin does. The results suggest that DBS exerts
its growth regulatory effects by acting on one of the
components of the cAMP signaling system, and that the
other Eudistoma alkaloids exert their growth regulatory
effects through different mechanisms, that presumably
involve other signal transduction systems.

V-9 No Abstract Submitted (B. Rinkervich)
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Molecular And Cellular Aspects Of Meristem Organi-
zationIn Vitroand In Vivo. IAN SUSSEX. Department
of Plant Biology, University of California, Berkeley,
CA94720.

P-1

Root and shoot apical meristems are initiated in the

plant embryo and function to produce the entire postem-
bryonic organism by regulated processes of cell forma-
tion, morphogenesis, and differentiation. We are study-
ing the regulation of meristem function in three ways: 1)
characterization of genes that are expressed during
meristem initiation, 2) examination of interactions be-
tween cells in different layers of the meristem, and 3)
study of cell allocation from the meristem to the axis and
lateral organs. We have identified and studied the tem-
poral and spatial expression of patterns of about 60
genes that are unregulated during root meristem initia-
tion in radish and Arabidopsis, and are identifying pro-
moter regions that might be involved in the pattern of
regulation. We have generated chimeric tomato plants
to study celi layer interactions and have found that the
innermost layer appears to regulate many features of
meristemn organization. We have constructed fate maps
of the Arabidopsis shoot apical meristem to study cell
allocation to derivative organs and have found that
meristem cell fates can be altered in response to envi-
ronmental signals.
P-2 Expression Of The Maize Homeobox Gene Knotted-
7 In Transgenic Maize. R.E. WILLIAMS, Y. Lie, N.
Sinha, S. Hake, P.G. Lemaux. University of Califor-
nia, Berkeley, USDA/Plant Gene Expression Center,
Albany, CA94710.

The Knotted-1 locus is defined by several dominant
gain of function mutations that alter leaf development. In
wild-type maize plants, Kn1 protein is present in nuclei of
apical meristems and immature axes but is down-regu-
lated as lateral determinate organs are initiated. The
dominant Kn7 mutant phenotype is characterized by
outpocketings or knots which form on the lateral veins
due to aberrant differentiation within the leaf blade.
Knotted-1, under contro! of the 35S promoter, was
introduced into tobacco. In the transgenic plants,
overexpression of Kn? correlates with an alteration in
leaf morphogenesis in a dosage-dependent manner
(Sinha, Williams, Hake: Gen. Dev. 7:787-795, 1993).
One drawback of studying gene expression in heterolo-
gous systems is the potential for the absence of impor-
tant endogenous gene regulators, such as activators
and suppressors, that may be present in homologous
systems. We reintroduced the full-length Kn1 cDNA into
maize using a transformation system that allows the
reproducible introduction of exogenous genes (Wan,
Widholm, Lemaux; Proc. Annual Maize Genetics Con-
ference, 1993, p. 5). Type | callus was bombarded with
two constructs, one having a selective gene, the other
with Kn7 driven by the 35S promoter. The multiple
independent transformed plants show a range of pheno-
types which are similar to naturally occurring Knotted-1
mutants and include localized knots on the surface of
leaf blades and ligule displacement. The most severe

plants show an extreme reduction in overall plant dimen-
sion. At the Northern level, the amount of transcript
directly correlates with the severity of the phenotype.
The resulting plants are being examined by in situ
hybridization to learn more about the regulation of
Knotted-1 and its role in plant development.

P-3 Conifer Somatic Embryogenesis For Developmental

And Cellular Studies. L.C. FOWKE, S.M. Attree, and
P. Binarova. Department of Biology, University of
Saskatchewan, Saskatoon, Canada S7N OW0.

Suspension cultures of white spruce somatic em-
bryos are being used to study 1) embryo development
and 2) the cytoskeleton in mitotic cells. New maturation
methods using abscisic acid and polyethylene glycol
(PEG) yielded high quality somatic embryos resembling
mature zygotic embryos. Electron microscopy and bio-
chemical studies showed that mature somatic embryos
had well-developed cotyledons and contained high lev-
els of storage lipids and proteins. Embryos matured with
PEG could be desiccated to moisture levels below that
of zygotic embryos, stored and then imbibed and con-
verted to plantlets at high frequencies. Large numbers of
somatic embryos have been matured in a bioreacior.
Embryogenic suspensions grow rapidly and provide
excellent experimental material for studies of cell divi-
sion. Conifers have highly focused spindles at prophase,
similar to Bryophytes which are characterized by polar
microtubule organizing centers (MTOCs). MPM-2, a
monoclonal antibody which recognizes phosphorylated
proteins of animal centrosomes was used as a probe for
MTOCs in dividing cells of white spruce. MPM-2 staining
was localized by both immunofluorescence and
immunogold electron microscopy.

P-4 Bt1, AGene Critical For Normal Starch Accumulation
In Vivo, Is Not Expressed In Cells Of Maize En-
dosperm Suspension Cultures. H. CAO", T.D.
Sullivan?, and J.C. Shannon'. 'Plant Physiology Pro-
gram, Penn State University, University Park, PA
16802;?Lab. Genetics, University of Wisconsin, Madi-

son, WI53706.

The maize brittle-1 (bt1) locus on chromosome 5
was identified in 1926 as a mutation that decreased the
amount of starch deposition (about 20% of normal) and
increased sugars in the endosperm. We have isolated
Bt1 cDNA clones, determined the transit peptide for
plastid targeting, measured the metabolite levels, made
Bt1 antibodies, and localized the Bt1 protein in amylo-
plast membranes. The Bt! protein (a putative trans-
porter or primer protein) is a cluster of integral polypep-
tides of about 40 kD and in normal kernels accounts for
about 40% of the total amyloplast membrane protein.
Maize endosperm suspension cultures have been used
as model systems for studying starch biosynthesis. We
used two maize endosperm suspension-cultured cell
lines that were derived from inbred A636 and the waxy
mutant. The starch content in A636 cell cultures was
about 10% of dry weight and was increased some by
adding more sucrose or CCC. We compared the Bt7
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protein, Bt1 transcript, and Bt1 gene by western, north-
ern, and Southern blotting in the two culture lines with
those in normal and waxy kernels. The Bt1 protein was
detected in the microsomal membranes of developing
kernels of A636 and waxy but not in the microsomal
membranes of the two cell cultures, nor in amyloplast
membranes isolated from highly purified amyloplasts
isolated from A636 cell cultures. The Bt1 protein was not
induced in cultures supplemented with additional su-
crose, CCC, or sucrose plus CCC. We were unable to
detect Bt7 mRNA in cells of the endosperm suspension
cultures. Preliminary results of Southern blots indicate
that the Bt1 gene is presentin the genome of the cultured
cells. These results indicate that cells in the two en-
dosperm cultures do not express the Bt1, a gene which
controls starch accumulation in vivo.

Phloem Differentiation in Plant Tissue Cultures. R.D.
SJOLUND. Department of Biological Sciences, Uni-
versity of lowa, lowa City, 1A 52242.

P-5

The differentiation of phloem can be regulated in
plant tissue cultures. Callus of Arabidopsis and
Streptanthus (Brassicaceae) differentiate islands of ph-
loem (and xylem) on media containing low levels (0.1
mg/L) of NAA or IAA in combination with either BA or
kinetin (1.0 mg/L) and sucrose, glucose, or fructose.
Phloem differentiation is inhibited if high (2-5 mg/L)
tevels of 2,4-D replace the NAA or IAA. The cellular
development of sieve elements and companion ceils in
culture parallels that seen in the parent plants. Callus
phloem does function in phloem loading, and high levels
of solutes and hydrostatic pressures are developed in
vitro. Callus sieve elements have been isolated as
protoplasts and used to raise phloem-specific mono-
clonal antibodies that recognize phloem in intact plants.
immunoblots of proteins from cultures that differentiate
phloem (phloem +) or not (phloem -) can be used to
identify phloem-specific proteins. The ability to regulate
phloem differentiation in vitro may facilitate the study of
phloem-specific gene expression.

P-6 Developmental Pathway(s) Of Xylem Tracheary Ele-

ment Differentiation. G.F. PETER and 1.M. Sussex.
Department of Plant Biology, University of California,
Berkeley, CA 94720.

In plants, a critical developmental transition occurs
when cells leave the meristem, cease replicating and
begin to differentiate into specific cell types. Because
differentiation of many types occurs primarily in small
regions near meristems and growing primordia, the
study of cell differentiation in vivo is limited by the lack of
early markers to identify differentiating cells. Thus, in-
ducible in vitro differentiation systems have been devel-
oped to dissect the temporal sequence of cellular and
molecular changes and to determine developmental
characteristics and regulatory mechanisms. Many of
these model! systems rely on the ability of plant cells to
access alternative genetic programs from already differ-
entiated states. For example, up to 60% of the isolated
Zinnia elegans \eaf mesophyll cells can be induced to

become xylem tracheary elements within 72 h, without
an intervening cell cycle. However, we know little about
the mechanisms by which quiescent cells are repro-
grammed nor about the developmental relationship(s)
between normal differentiation from cells of meristem-
atic origin and the apparent pluri/totipotency of differen-
tiated plant cells. To investigate this relationship, we are
isolating cDNAs expressed in a temporal series from
transdifferentiating Z. elegans mesophyli cells, and de-
termining whether these same genes are also expressed
and in a similar temporal sequence in primary tracheary
elements differentiating from cells of meristematic ori-

gin.

Developmental Kinetins Of Carrot Somatic Embryo
Culture. C.-M. CHI', H. Vits?, E.J. Staba?, T.J. Cooke?,
andW.-S. Hu', 'Departmentof Chemical Engineering
and Materials Science; 2Department of Medicinal
Chemistry, University of Minnesota, Minneapolis, MN
55455; 2Department of Botany, University of Mary-
land, College Park, MD 20742.

P7

Somatic embryo characterization is typically accom-

plished by assignationtoa discrete set of developmental
classes. This is performed either by direct, laborious,
and subjective microscopic observation or by image
processing. The quantitative description of developmen-
tal kinetics has been hindered by these limitations indata
acquisition, the lack of adequate descriptors discriminat-
ing the relative contributions of size and morphology,
and the population heterogeneity. Employing image
analysis techniques, we have implemented a pattern
recognition system capable of automatically assigning
individual embryos to morphologicai classes and of
constructing the property distributions of embryo popu-
jations. These property distributions are essential to
describe the developmental population kinetics by sta-
tistical means. Comprehensive kinetics of somatic em-
bryo population, in conjunction with the developmental
Kinetics of individual embryos, are key to further the
understanding of population heterogeneity. Monitoring
the development of embryo cultures with these tech-
niques can lead to process improvement and to the
formulation of quality control strategies for large-scale
micropropagation.
P-8 A Comparison Of External Morphoiogy And Internal
Anatomy Of Shoot Forming And Non-Shoot Forming
Somatic Embryos Of Sweetpotato ([pormea batatas
[L.] Lam). K. PADMANABHAN, D.J. Cantliffe, R.C.
Harrell, and D.B. McConnell. Horticultural Sciences
Department, University of Florida, Gainesville, FL
32611.

Somatic embryogenesis of sweet potato produce
mature embryos that develop into plantlets in basal
nutrient medium. Lack of high regeneration efficiency of
somatic embryos hinders its practical application in
transgenics or synthetic seeding. Conversion experi-
ments with mature embryos over a 20-day period re-
vealed that 80-90% of the embryos formed roots while
only 25-30% of them formed organized shoots, even
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though their external morphology appeared conversion-
competent. To address this issue, 425 mature embryos
were harvested and subjected to computer-based im-
age analysis before transfer to conversion medium. Out
of this, 75 random samples consisting of embryos
arrested at 1, 5, 10, 15, 20 days after culture were
subjected to histological analyses according to standard
procedures and stained with toluidine blue. Examina-
tions of serial sections in comparison with zygotic em-
bryo sections revealed that lack of organized shoot
development could be attributed to the following abnor-
malities: 1) lack of an organized apical meristem, 2) a
flattened apical meristem, 3) sparsity of dividing cells in
the apical region, and 4) multiple meristemoids and/or
diffuse meristematic activity throughout the embryo.
Most of the embryos had normal vascular tissue and root
development. This work will provide a means to distin-
guish shoot forming from non-shoot forming embryo
morphologies for improved regeneration efficiency.
P-9 Peanut Plant Regeneration Through In Vitro Culture
Of Peg Tips And Ovules Of Arachis hypogaea AndA.
duranensis.Q.L. FENG, H.T. Stalker, and H.E. Pattee,
Department of Crop Science and USDA-ARS, De-
partment of Botany, North Carolina State University,
Raleigh, NC 27695.

In vitro culture of embryos in Arachisis necessary to
recover interspecific hybrids that abort soon after fertili-
zation. In Vitro techniques have been developed to
promote the development of embryos and to regenerate
plants. Aerial peg tips (with the embryos, ovules, and
peg meristems) of a cultivated species, A. hypogaea cv.
NC 6, and a wild species, A. duranensis, were collected
7, 10, 14, and 21 d after self-pollination. They were
cultured in the dark on combined MS and B5 media with
various combinations of NAA, GA,, and 6-BAP for 12
wks. Ovules or seeds were then isolated from the
developing pods and cultured on MS media with NAA
and 6-BAP to recover plants. Results indicate that 10-
day-old peg tips (with eight-celled proembryos) were
optimal for achieving in vitro embryo development and
pod formation in both species. Effects of the three
growth regulators were variable for pod formation, em-
bryo and ovule development, peg elongation, and callus
and root production. High levels of NAA and 6-BAP
induced calli and inhibited in vitro embryo development
while GA, promoted slight peg elongation and facilitated
pod formation. Moderate levels of NAA-induced root
production and, in combination with very low levels of 6-
BAP, induced pod formation and embryo development.
Peanut fruits were obtained for both species from imma-
ture pegs in vitro. Several embryos had differentiated
into cotyledons, embryonic axis, plumule, and radicle
from the eight-celled stage. These ovules and seeds
were germinated on MS medium and plants of A.
hypogaea have been recovered. Relatively low rates of
embryo development and pod formation were observed
in A. duranensis, but seeds were also obtained from this
species.

P-10 Efficient Production Of Transgenic Barley Plants And
Analysis Of Transgene Expression In Progeny.
YUECHUN WAN and Peggy G. Lemaux. University
of California-Berkeley/USDA-ARS, Plant Gene Ex-
pression Center and Department of Plant Biology,

800 Buchanan Street, Albany, CA 94710.

We have established an efficient and reproducible
system to generate large numbers of independently
transformed, self-fertile, transgenic barley (Hordeum
vulgare L.) plants. Immature zygotic embryos, young
callus and microspore-derived embryoswere bombarded
with either one plasmid containing bar and uidA, or in
combination with another plasmid, containing a barley
yellow dwarf virus coat protein (BYDVcp) gene. A total of
91 independent callus lines expressed functional
phosphinothricin acetyltransferase, the product of bar.
Integration of barwas confirmed by DNA hybridization in
the 67 lines analyzed. Cotransformation frequencies of
84 and 85% were determined for the two linked genes
(bar and uidA) and for two unlinked genes (bar and the
BYDVcp gene), respectively. More than 500 green,
fertile transgenic plants were regenerated from 36 trans-
formed callus lines. T, plantsin 25 lines (3 plants per line)
were analyzed by DNA hybridization and all contained
bar. Transmission of the genes to T, progeny was
confirmed in the five families analyzed by DNA hybridiza-
tion. Functional expression of bar was confirmed in
some T, plants by resistance to herbicide treatment. A
detailed analysis of transgene expression in progeny is
under way.

Production Of Fertile Transgenic Maize By
Electroporation. T. MICHAEL SPENCER, Chery!
Montain Laursen', Richard A. Krzyzek, Paul C. Ander-
son, Thomas R. Adams, and Christopher E. Flick.
Discovery Research, DEKALB Plant Genetics, 62
Maritime Drive, Mystic, CT 06355-1958; '6208
Hammersley Road, Madison, Wi 53711; 2R&D Sys-
tems, inc., 614 McKinley Place, Minneapolis, MN
55413. ‘

P-11

Fertile, transgenic maize plants were generated by
electroporation of suspension culture cells that were
treated with a pectin-degrading enzyme. Electroporation
parameters were optimized based on transient expres-
sion assays. Cells from different maize suspension
cultures, including a culture derived from a B73-related
inbred, were electroporated with selectable marker genes
resulting in high-frequency recovery of stably trans-
formed callus lines. Plants were regenerated from nu-
merous transformed callus lines and inheritance and
expression of the introduced DNA in progeny was dem-
onstrated.
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Production Of Fertile Transgenic Maize Plants By
Silicon Carbide Fiber-Mediated Transformation. B.R.
FRAME!, P.R. Drayton? S.V. Bagnall',C.J. Lewnau',
W.P. Bullock!, H.M. Wilson', J.M. Dunwell?, J.A.
Thompson?, and K. Wang'. ICI Seeds, 2369 330th
Street, Box 500, Slater, 1A 50244;2ZENECA Seeds,
Jealott's Hill Research Station, Bracknell, Berkshire,
RG12 6EY, UK.

P-12

A simple and inexpensive system for the generation
of fertile, transgenic maize plants has been developed.
Cells from embryogenic maize suspension cultures were
transformed using silicon carbide fibers to deliver plas-
mid DNA carrying the bacterial bar and gus genes.
Transformed calli were selected on media containing the
herbicide bialaphos. Integration of the bar gene and
activity of the enzyme phosphinothricin acetyltransferase
(PAT) was confirmed in all bialaphos-resistant callus
lines analyzed. Fertile transgenic maize plants were
regenerated. The bar gene was transmitted to the
progeny of bialaphos-resistant transformants in a Men-
delian fashion. Localized application of herbicide to
jeaves of transgenic RO, R1, and R2 plants resulted in no
necrosis, confirming the functional activity of the bar
gene.

Genetic Transformation And Gene Suppression In
Seed And Vegetatively-Propagated Crops. NEAL
COURTNEY-GUTTERSON. DNA Plant Technology
Corporation, 6701 San Pablo Avenue, QOakland, CA
94608.

P-13

The combination of genetic transformation and gene
suppression technology is being used to generate novel
fruit and vegetable varieties for commerce. The sup-
pression method must result in phenotypes that are
retained faithfully in seed or vegetable progeny. The
transformation method must be able to produce fully
transformed plants identical to the parental line. Sense
suppression (Transwitch™) has been used already to
create traits that are stable in model crops and in our
near-term commercial products. This has been demon-
strated over several generations and with large progeny
numbers. Our current approach to achieving genetic
transformation in less well-studied fruit crops, which
relies on somatic embryogenic cultures, will be de-
scribed.
P-14 Approaches To Food And Feed Safety Assessments.
STEPHEN R. PADGETTE, Roy L. Fuchs, Stephen
G. Rogers, and Diane B. Re. Agricultural Group of
Monsanto Company, 700 Chesterfield Parioway North,
St. Louis, MO 63198.

Several of Monsanto’s genetically-improved crops
have been field tested for muitiple years and are in
advanced stages of safety assessment. Our safety
assessment framework focuses on several key areas: 1)
characterization of the DNA/gene(s) inserted into the
crop as well as the protein(s) produced as a result of the
gene insertion; 2) determination of the levels of the newly
expressed protein(s) in the appropriate tissues of the
crop; 3) analysis of quality parameters of the feed/food

components relative to non-modified parental line; 4)
processing studies for key feed/food uses, and analysis
of the newly expressed protein(s) in the processing
fraction(s); 5) animal feeding studies in rodents and
other animals to assure the wholesomeness of the food/
feed product; 6) mouse gavage studies with the newly
expressed protein(s) to assess its safety; and 7) in vitro
digestion studies to ensure that the newly expressed
protein(s) are digested readily under stimulated mam-
malian digestive conditions. Utilizing this framework,
advanced commercial crop candidates are evaluated for
food and feed safety.

Public Perception Of Biotechnology. T.J. HOBAN.
Department of Sociology and Anthropology, North
Carolina State University, Raleigh, NC 27695-8107.

P-15

Biotechnology has the potential to significantly en-
hance food production. However, this potentia! will be
realized only if consumers accept the use of these new
technologies as effective, safe, and ethical. Scientists
and industry leaders need to better understand and
address public perceptions of biotechnology. This project
involved a national telephone survey conducted with
1,228 adults and a series of eight focus groups. In
general, understanding of biotechnology is low, but
interest is high. Most people appear positive about the
general concept of biotechnology. However, certain
applications in agriculture and food production may
prove to be relatively unacceptable to consumers. This
is especially true for animal applications and transgenic
food products. Environmental, economic, and ethical
issues will prove to be important for many consumers.
Results suggest that consumer acceptance of some
foods produced through biotechnology could be limited
by insufficient knowledge, lack of confidence in govern-
ment, moral objections to tampering with nature, and
perceived environmental and food safety concemns. The
future of biotechnology in food production and process-
ing depends on a greater commitment to consumer
education. Results of this project provide implications for
public policies, future research, and product develop-
ment.

P-16 The Relative Safety Of Transgenic And Non-

Transgenic Plants: How Do We Assess 1t? P.J.DALE.
Johninnes Centre, Colney, Norwich NR47UJ, United
Kingdom.

Advances in molecular biology and transformation
over the past decade have made it possible to modify
plants in many novel ways. The essential difference
between modifying plants by transformation compared
with sexual hybridization, is that the choice of genes
available through transformation is not limited by sexual
incompatibility. Genes can be transformed into plants
from a wide range of microorganisms, animals, and
unrelated plant species. As a consequence it is possible
to introduce into plants, types of genes that are outside
the direct experience of conventional plant breeding.
Because of this it is necessary to go through a process
of risk assessment to determine the consequences of
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the novel phenotype to human health and the environ-
ment. Various kinds of information are used for risk
assessment and include a consideration of features of
the crop, and characteristics of the transgene inserted.
This procedure includes an assessment of the likelihood
and consequences of cross pollination between
transgenic crop plants and related species, and the
distance overwhich pollen will travel. Experiments aimed
at determining the degree of transgene movement from
transgenic field plots will be discussed, along with the
challenges of estimating the impact of a transgene in wild
populations.

P-17 Production Of Monoclonal Antibodies And Candidate
Vaccines In Plants And Plant Cell Cultures. John
Fitchen. The Scripps Research Institute, 10666 N.
Torrey Pines, La Jolla, CA.

Plants and plant cell cultures offer distinct advan-
tages over alternative systems for production of proteins
for therapeutic for immuno-protective uses. Two ex-
amples, monoclonal antibodies and hybrid molecules to
be used to deliver antigenic epitopes, illustrate the
efficient production of non-plant proteins in plant cells.
Synthesis and assembly of monoclonal antibodies in
transgenic plants has been demonstrated for antibodies
recognizing a variety of antigens. When appropriate
sequences are included in the introduced genes, the
antibody is secreted to the extracellular space. Cell
suspension cultures derived from such a transgenic
plant accumulate assembled antibody in the culture
medium up to microgram per milliliter quantities. This
antibody is functionally equivalent by several criteria to
hybridoma-produced antibody. However, minor struc-
tural differences between the plant cell- and hybridoma-
derived antibodies have been shown. These differences
may influence immunogenicity and/or biodistribution.
Disease-related antigens have been expressed in plants
for use as antigens in candidate vaccines. The antigenic
regions have been expressed either in their natural
context or as fusion proteins. Specific limitations of the
whole plant expression systems may be overcome by
production in cuitured cells.

P-18 Systems For Production Of Secondary Metabolites
From Plants In Vitro. PAMELA J. WEATHERS. De-
partmentBiology/Biotechnology, Worcester Polytech-
nic Institute, Worcester, MA 01609.

Plants are a rich source of pharmaceuticals and
other specialty chemicals, yet few products are currently
under production. Many diverse systems exist for in vitro
production including differentiated tissues (roots, shoots,
etc.), immortalized cells, and cell suspensions. A variety
of different bioreactors including stirred tank, rotating
drum, perfusion, packed bed, trickle bed, and nutrient
mist bioreactors are also available for cultivating this
diversity of production crops. An overview of these
production systems will be presented culminating in a
case analysis of the projected economics of artemisinin
production by Artemisia annua based on data from the
literature and the author's laboratory.

P-19 Natural Pigments And Medicinal Compounds From
Anthocyanin-Rich Plant Cells. M.A.L. SMITH and
D.L.Madhavi. University of lllinois, Urbana, IL.61801.

Anthocyanin-producing plants are a source of natu-
ral foods and food additives that are not only innocuous,
but have health-promoting properties unrelated to nutri-
tive value. Consumer concerns over synthetic food
supplements and recent publicity lauding “designerfoods”
have stimulated research towards viable systems for
producing these natural phytochemicals in vitro. Tar-
geted cell cultures (Vaccinium and Ajuga) responded to
chemical microenvironmental treatment with significant
increases in pigment yield. Spectral irradiance treat-
ments (physical microenvironmental) enhanced yield
but did not alter the anthocyanin profile, although ex-
pression of key enzymes and other phenolic compounds
in the pathway was modified. Explant source for callus
induction (in vitro vs. in vivo; vegetative vs. reproductive)
markedly regulated the expression of anthocyanins.
Chemoprotective activity (both cardioprotective and
anticarcinogenic) was observed in the total phytochemi-
cal extract from Vaccinium; a three-fold greater
anticarcinogenic activity was found in the non-anthocya-
nin (phenolic) fractions. Measurement and control of the
liquid culture bioprocess was approached using color
machine vision (hue characterization) to quantify pro-
ductivity (pigment concentrations and cell growth).

P-20 Assay Of Alkaloids In Narcissus And Other
Amaryllidaceae By HPTLC and HPLC. R.D.
SHILLITO, I. Rouse, and N. Andersen. Ciba Biotech-
nology, 3054 Cornwallis Road, Research Triangle
Park, NC 27709.

Narcissus and other Amarylliaceae contain a num-
ber of alkaloids and other compounds. Interest in these
alkaloids has recently increased due to their reported
pharmaceutical and other useful properties (Martin,
1987, and refs. therein; Poulov, 1992). As part of a
project on alkaloids, we were interested in assessing the
spectrum of alkaloids available in commercially obtain-
able bulbs. Previous studies have used chemical meth-
ods (Wildman, 1968, and refs. therein.; Martin, 1987,
and refs. therein), HPLC (Evidente et al., 1983), or
immunological methods (Poulov, 1992) to determine
alkaloid concentrations. However, these methods usu-
ally concentrated on determination of a single compo-
nent. We developed quick and simple methods to extract
and simultaneously determine alkaloids in 34 batches of
bulbs of 29 different cultivars of Narcissus and related
bulbs. The methods used are based on a simple extrac-
tion method and both Thin Layer Chromatography and
HPLC to identify and quantitate Galanthamine,
Dihydrogalanthamine (Lycoramine), Narwedine,
Nivalidine, and Lycorine. These approaches can be
used to a) rapidly quantitate alkaloids, or b) test batches
of bulbs to determine if they are true to type. '
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pP-21 Large-Scale Production Of Secondary Metabolites
From Plant Cell Cultures. P.G. KADKADE and E.J.
Kane. Phyton Inc., 125 Langmuir Lab, 95 Brown
Road, Ithaca, NY 14850.

During the last decade, considerable attention has
been drawn for utilizing plant cells as a source of
economically important secondary metabolites. As a
result, a variety of bioreactor processing systems have
been developed for scaling-up plant cell cultures. These
include growing the plant cells in an industrial scale
fermentor in batch, semi-continuous, and continuous
culture systems. The bioreactor systems, such as stirred
tank, airlift or drum type fermentors have been used for
the large-scale cultivation of plant cells and the produc-
tion of secondary compounds. While investigations have
demonstrated that plant cell culture processes are man-
ageable at a large scale (up to 75,000 L), only limited
successes have been achieved in directing cells to
efficiently produce desired plant-derived compounds.
There are yet many issues that need to be resolved when
scaling up plant cell culture technology from bench level
to commercial level production. These issues include the
integration of several strategies used to stimulate and
enhance production as well as the use of specific
fermentor designs based on the type of cell culture
necessary for production of the desired secondary me-
tabolite. The plant genetic engineering approaches
coupled with the ability to design processes that consis-
tently result in high rates of product formation should
allow the industry to exploit the full commercial potential
of plant cell cultures.
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T-1 DrugMetabolism In Primary Cultures Of Adult Human
Hepatocytes. Patrick Maurel, INSERM U-128,
BP5051, 34033 Montpellier, France.

Among the numerous enzyme systems involved in
the metabolism of xenobiotics, cytochromes P450 play
a prominent role. These cytochromes are mainly ex-
pressed in the liver. They are able to oxidize an appar-
ently unlimited number of compounds and, in some
occasions, generate cytotoxic or genotoxic metabolites
responsible for various pathologies including hepatitis
and chemical carcinogenesis. The expression and func-
tion of these cytochromes might be affected by a number
of factors, including physiological (hormones, growth
factors, cytokines, etc.), pathological (infections, inflam-
mation, hepatectomy, etc.), genetic (polymorphism of
expression or function), and environmental (drugs, diet
compounds, poliutants) factors. These various proper-
ties account for the wide interindividual variability exhib-
ited by the human populations in response to drugs and
environmental pollutants in terms of metabolism and
toxicity.

In this communication, we will show how the use of
human hepatocytes in primary culture allow to gather
important information in the field of drug metabolism,
side effects, and toxicity. Emphasis will be placed on the
identification of the enzyme systems involved in the
metabolism of several drugs, including cyclosporin A
and proton pump inhibitors like lansoprazole and
omeprazole, on the prediction of drug interactions as
well as on the effects of these drugs on the expression
of cytochrome P450 genes. In this context, emphasis will
be placed on the comparison between our results ob-
tained in vitro and the in vivo situation in man, as well as
on the prediction, confirmation, and/or a a posteriori
explanation of clinical observations on these drugs.

(Supported by Glaxo Ltd., Laboratories Houdé and
Sandoz Ltd.)

T-2 Metabolic Activation Of NNK By Human Cytochromes
P450 Stably Expressed In Mammalian Cells. R.
LANGENBACH, M. Cunningham, H. Tiano, and C.
Crespi'. National Institute of Environmental Health
Sciences, Research Triangle Park, NC 27707;
'Gentest Corporation, Wobum, MA 01801,

We have studied the metabolism and nature of
mutagenic events induced by the tobacco-specific nitro-
samine, NNK [4-(methylInitrosoamino)-1-(3pyridyl)-1-
butanone] in two mammalian cell lines stably expressing
individual human cytochromes P450. The mammalian
celllines are the human lymphoblast line, AHH-1 and the
Chinese hamster ovary cell line, AS52. The human
cytochromes P450 expressed are CYP1A2, 2A6, 288,
and 2E1. NNK can be metabolized by several pathways,
including methyl and methylene hydroxylation, both of
which lead to DNA reactive intermediates. The data
indicate that the individual P450s are capable of produc-
ing varying amounts of the DNA methylating and
pyridyloxobutylating intermediates. The mutational spec-
tra of mutants obtained to date reflect the metabolic
intermediates produced. These observations are dis-

cussed in relation to the organ-specific metabolism and
carcinogenic effects of NNK.

T-3 Sex- And Tissue-Specific Expression Of Highly Ho-
mologous Mouse Cytochrome P450s 2a-4 And 2a-5.
Masahiko Negishi. Pharmacogenetics Section, Labo-
ratory of Reproductive and Developmental Toxicol-
ogy, National Institute of Environmental Health Sci-
ences, Research Triangle Park, NC 27709.

Cytochrome P450 represents a large family of struc-
turally-related heme-thiolate oxygenases, enzymes that
catalyze the oxidation of a large number of endogenous
and exogenous chemicals. Since P450s play a key role
in the metabolic detoxification and activation of environ-
mental chemicals, their differential expressions and
structural mutations alter defense of organs against
toxicity and carcinogenicity of chemicals. Although mouse
P450s 2a-4 and 2a-5 differ only by 11 amino acids within
their 494 residues, they exhibit remarkably diverged
expressions and activities. P450 2a-4 catalyzes steroid
15-alpha-hydroxylase activity, while P450 2a-5 cata-
lyzes coumarin 7-hydroxylase activity. Furthermore, P450
2a-5 activates alfatoxin Bt more efficiently than P450
2a-4 does. These specificities are determined by the
type of few critical residues, including those positions
117, 209, 364, and 481. P450 2a-4 is a female-specific
enzyme in the liver, whereas it is male-specific in the
kidney. P450 2a-5, on the other hand, is expressedin the
livers of both sexes. Hepatotoxins such as pyrazole
induce P450 2a-5 but not P450 2a-4. P450 2a-5 is
overexpressed in hepatocellular carcinoma produced in
5,9-dimethyldibenzolc,q] carbazol-treated females or
TGF-alpha-transgenic males. In this presentation, | dis-
cuss the structural basis for understanding the function
and regulatory specificities of these homologous P450s.

T4 Overview Of The Cellular Functions Of Stress Pro-
teins And Their Potential For Use As Molecular
Biomarkers. LAWRENCE E. HIGHTOWER. Depart-
ment of Molecular and Cell Biology, University of
Connecticut, Storrs, CT 06269-3044.

Molecular biomarkers have the potential to bridge
the considerable gap between chemical analyses for the
presence of toxicants and impairments of organismal
physiology leading to effects on natural populations.
Members of one set of stress proteins, known historically
as heat shock proteins (hsps), are induced in response
to chemical and physical stressors that cause cellular
protein damage. As general indicators of proteotoxicity,
hsps complement biomarkers of DNA damage or
genotoxicity. Several points in the signal-response path-
way of stress responses are amenable to measurement
including transcription factor activation, induced RNA
transcripts, induced proteins and their activities. In addi-
tion, the regulatory DNA sequences of the inducible
genes can be attached to reporter proteins for ease of
assay. Assays can be carried out on cultured cells and
tissue samples from animals exposed in natural environ-
ments or in the laboratory. Cultured cells and test
animals can be engineered with recombinant DNA con-
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structs to produce transformed cells and transgenic
animals carrying reporter genes under the control of the
induction pathway used by the organisms normally to
detect stressors. Current efforts are devoted to identify-
ing the most promising components of various stress
response systems foruse as biomarkers and developing
the most useful testing formats. The goals of this work
include understanding the stability and regulation of
various components and understanding the functions of
the inducible proteins, since this basic information is
crucial to proper interpretation of biomarker data.

Biomonitoring Using An Organism’s Own Cellutar
Stress Response System. J.A. RYAN and L.E.
Hightower. Marine/Freshwater Biomedical Sciences
Center, Department of Molecular and Cell Biology,
University of Connecticut, Storrs, CT 06269.

T-5

All organisms, from bacteria and yeast to humans,
respond to physical and chemical stressors by increas-
ing the synthesis of a small group of “cellular stress
proteins.” We have developed a simple in vitro system
for quickly screening environmentally relevant stressors

to detect stress-induced proteins that are good candi-.

dates for biomarkers. Polyacrylamide gel electrophore-
sis was used to detect stressor-induced, concentration-
dependent changes in cellular stress protein levels in
two fish cell culture systems while simultaneous in vitro
neutral red uptake cytotoxicity assays measured the
stressor's effect on cellular physiology. There was a
direct concentration-dependent relationship between
sublethal cytotoxic effects and increases in stress pro-
tein levels. Increases of 50 to 200% were detectedintwo
stress proteins (hsp70 and a 27 kD protein) from desert
top-minnow, Poeciliopsis lucida, hepatoma-derived cell
cultures as well as winter flounder, Pleuronectes
americanus, kidney cell cultures as a result of short-term
exposures to sublethal levels of cadmium or copper.
These concentration dependent increases were not
transient but persisted during the exposure period.
When the hepatoma-derived cultures were exposed to
cadmium and then allowed to recover, these stress
proteins showed time-dependent decreases to near
their original levels.

Testing Of Xenobiotics And Environmental Samples
Using Stress-Inducible Transgenic Strains Of The
Nematode, Caenorhabditis elegans. E. PETER M.
CANDIDO and Eve G. Stringham. Department of
Biochemistry and Molecutar Biology, University of
British Columbia, Vancouver V6T 173, Canada.

T-6

A stress-inducible promoter has been coupled to the
E. coli lacZ reporter gene, and inserted into the genome
of the free-living soil nematode, C. elegans. Strains
carrying approximately 140 copies of the fusion gene per
cell were derived and tested for their response 1o heat
shock and a variety of xenobiotics. The activity of -
galactosidase canbe assayed quickly and easily in these
animals using either a) a histochemical stain that pro-
vides qualitative information on the cell and tissue types
that are stressed, or b) a quantitative spectrophotomet-

ric assay that gives a read-out of the integrated stress
response in the whole nematode population. Aqueous
solutions are arsenite, and of cadmium, copper, lead,
mercury, and zinc ions induced the stress response in
these strains, as measured by B-galactosidase activity.
Most of these agents give distinct tissue distributions of
the induced enzyme activity. Organic inducers include
the herbicide, paraquat,-and the insecticides malathion,
diazinon, and lindane. In addition to aqueous samples,
soils can also be tested in this system, and we have
begun screening soil and water samples from test sites
at various locations in British Columbia. These results
are being correlated with data derived from other biologi-
cal tests on the same samples, such as Microtox and
clam (Macoma) assays. (Supported by the B.C. Science
Council and StressGen Biotechnologies Corp.)

Use Of Transcriptional Activation Of Stress Response
Genes To Establish “Molecular Fingerprints” Of Toxi-
cants And Development Of A Reference Database.
C.S. ORSER and S.B. Farr. Xenometrix inc., 2860
Wilderness Place, Boulder, CO 80301.

T-7

Pro-Tox[E] and CAT-Tox[L], two stress gene assays
composed of 16 bacterial and 15 mammalian genetic
promoter elements respectively fused to reporter genes,
have been developed at Xenometrix. The promoters in
the assays respondtoa wide variety of cellular stresses,
including heavy metals, DNA alkylation, DNA scission,
osmotic stress, polycyclic aromatic hydrocarbons, and
protein perturbations through a colorimetric response
that is sensitive, reproducible, and quantitative. Another
stress gene assay that responds to DNA damage and
damaging agents has been compiled in a separate
assay, Pro-Tox[D], to specifically monitor genotoxic
endpoints. The data collected from these and other
stress response assays developed at Xenometrix are
being compiled in a XenoMatrix Database, which prom-
ises to be a revolutionary means of assessing the
relative toxicity of novel compounds and contaminants.
Proprietary software is being developed to perform
comparative toxicity assessment by multivariate com-

parisons.
T-8 Cytochrome P450 Induction And Inhibition By Planar
Halogenated Aromatic Hydrocarbons In A Fish Cell
Line: Promise And Pitfalls For Environmental Testing.
M.E. HAHN. Woods Hole Oceanographic Institution,
Woods Hole, MA 02543.

Induction of cytochrome P4501A (CYP1 A) is a well-
known vertebrate response to planar halogenated aro-
matic hydrocarbon (HAH) exposure. Induction of CYP1A
catalytic activity in mammalian cell lines has been used
to determine relative potencies of pure compounds and
“dioxin equivalents” present in complex environmental
mixtures. Here we show the promise and potential
pitfalls of such an approach, using data obtained with
PLHC-1 fish hepatoma cells grown and assayed in 48-
well plates. These cells express Ah receptors, which are
known to control CYP1A induction in vertebrates. Dose-
response relationships for induction of CYP1A catalytic
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activity (ethoxyresorufin O-deethylase (EROD) by
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and two pla-
nar chlorobiphenyls (CB-77, CB-126) were biphasic,
with induction at low concentrations and an attenuated
response at higher concentrations. The maximal level of
EROD induction varied between compounds. In con-
trast, immunodetectable CYP1A proteinincreased mono-
tonically with dose, and achieved similar maxima for the
three compounds. Two mono-ortho-substituted
chlorobiphenyls (CB-105, CB-118) were inactive as
inducers of EROD activity or CYP1A protein. Possible
mechanisms responsible for the loss of catalytic function
at high doses of planar HAH include competitive inhibi-
tion and decreased heme synthesis. The results of these
studies point out the utility of cell culture systems for
determining taxon-specific structure-activity relationships
and highlight the need for complementary measures of
CYP1A induction. (Supported by grants from the Envi-
ronmental Protection Agency and Sea Grant.)

T-9 CYPIA1 Inductive Responses In Hepatoma Celi Lines
As AToalin Environmental Toxicology. D.E. TILLITT.
National Fisheries Contaminant Research Center,
U.S. National Biological Survey, 4200 New Haven
Road, Columbia, MO 65201.

Clarification of the signal-response pathway and
mechanistic aspects of dioxin-like toxicity has made in
vitro models very useful tools in environmental toxicol-
ogy. In particular, the inducible CYPIA1 response in
cultured cells has provided a sensitive model system
that allows fast, efficient, and reproducible information to
be generated on individual compounds or mixtures. Our
efforts have been to characterize CYPIA1 response in
hepatoma cells for use in environmental studies.

We have developed a 96-well microplate format for
cultured cells that allows use of the CYPIA1 inductive
response in many aspects of toxicology. Transfection of
reporter genes under the same regulatory control into
cells has provided faster assays and allows us to probe
species sensitivity differences. Potencies of PCBs,
PCDDs, and PCDFs in a teleost hepatoma cell line are
correlated with their potencies in whole organisms. Ad-
ditionally, these investigations have demonstrated a
quite different structure-activity relationship in teleosts
as compared to mammals. Predictive models of the
relative potency of PCDFs have been developed from
physical and chemical descriptors and inductive capac-
ity in the hepatoma cell lines. These partial least square
models have been validated and subsequently used to
predict the potencies of many untested congeners. This
information can provide a relative ranking of toxicological
importance and used to direct efforts for future testing.
in field applications, the inductive response of the
hepatoma cell cultures has provided a useful tool to
integrate the effects of complex contaminant mixtures.
These bioassays are complementary to chemical analy-
ses and can help direct the analyses in some instances.

T-10 Molecuiar Approaches To Retinoid-Induced Terato-
genesis. J.F. Grippo, H.J. Kim, M.B. Zhang, and D.A.
Lucas. Toxicology and Pathology, Hoffmann-La Roche
Inc., Nutley, NJ.

Retinoids exert their diverse physiological responses
by interacting at the level of gene expression. Retinoid-
bound nuclear receptors interact with DNA and cause
changes in the expression of certain retinoid-responsive
genes. Our laboratory has been interested in under-
standing the molecular mechanisms of retinoid-induced
teratogenesis and we propose that retinoids induce
teratogenesis by altering the expression of developmen-
tally-important genes in embryos. We have developed
an integrated approach to explore this hypothesis in
which we first isolate and characterize retinoid-respon-
sive genes from mouse embryo cDNA libraries. In situ
hybridization methods are then used to characterize the
effects of retinoid treatment on the expression of these
isolated genes. Finally, the expression of the retinoid-
responsive gene products are altered in the mouse
embryo using transgenic mode! systems to determine
the role those genes play in the teratogenic process. We
have been working with a class of genes known as the
homeobox genes that are retinoid-responsive, develop-
mentally-important genes and have shown that one
homeobox gene, Hox a-1, is strongly overexpressed in
the mouse embryos following treatment of pregnant
dams with retinoic acid. Of particular interest,
overexpression of the Hox a-1 gene in transgenic ani-
mals leads to a reorganization of brain regions and we
propose that retinoids that activate the expression of
genes like that Hox a-1 gene in mouse embryos are likely
to cause teratogenic malformations.

T-11 Novel Molecular Approaches to Toxicology and Drug
Discovery. S.B. FARR. Xenometrix Inc., 2860 Wilder-
ness Place, Boulder, CO 80301.

Xenometrix, Inc., has developed a series of in vitro
molecular assays employing both bacterial and mam-
malian cell systems, in which the expression of multiple
genes are monitored during exposure of cells to novel
compounds. An E. colibased assay (Pro-Tox [E]) moni-
tors 16 different bacterial genes. A human liver cell-
based assay (CAT-Tox [L]) monitors 14 different human
genes, and a human DNA-damage responsive gene
induction assay is currently in development. In addition
to stress gene induction, Xenometrix is also monitoring
genotoxicity in a yeast recombination assay (Yeast DEL)
that is sensitive to a broad spectrum of DNA damaging
agents, including those that are not detected in other
short-term assays. In vivo assays include the develop-
ment of a transgenic system that will permit the rapid
assessment of DNA damage using modified shuttle
vector technology. This Mutametrix assay permits the
quantitative evaluation of DNA damage in transgenic
rodents, nematodes and a selection of cell lines, employ-
ing the same basic assay format throughout.
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These diverse molecular end points form the basis
for detailed structure: function analyses of novel com-
pounds. The assimilation of such “induction profiles” into
the XenoMatrix database will enable compounds to be
compared profile-by-profile, giving relative toxicity and
efficacy information as part of a rapid screening pro-
gram,

Hepatic Peroxisome Proliferation: Mechanisms, Spe-
cies Differences And In Vitro/In Vivo Correlations.
B.G. LAKE. BIBRA Toxicology International,
Carshalton, Surrey, SM5 4DS, UK.

T-12

A wide variety of chemicals (including therapeutic

agents, herbicides, plasticizers, solvents, and natural
products) have been shown to produce liver eniarge-
ment, hepatic peroxisome proliferation and induction of
peroxisomal and microsomal fatty acid oxidizing enzyme
activities in rodents. While peroxisome proliferators (PPs)
are generally considered to be non-genotoxic agents,
certain PPs have been shown to increase the incidence
of liver tumors in rats and mice. Marked compound
potency differences have been reported for both peroxi-
some proliferation and tumor formation. Recent studies
have demonstrated that peroxisome proliferation in ro-
dent hepatocytes is mediated through members of the
nuclear hormone receptor superfamily. Many of the
characteristics of PPs in vivo may also be demonstrated
in in vitro systems such as primary hepatocyte cultures,
liver slices, and certain cell lines. Such in vitro systems
have been employed for mechanistic studies, structure-
activity relationships, and for evaluation of species differ-
ences in response. Although peroxisome proliferation
may be readily demonstratedin vivo andin vitroinratand
mouse hepatocytes, other species including the guinea
pig, primates, and man are less responsive or even
refractory to rodent PPs. (Supported by U.K. Ministry of
Agriculture, Fisheries, and Food.)
T-13 The AE Anion Exchanger Proteins: Structure, Func-
tion, Localization, And Regulation. S.L. ALPER, M.L.
Chermova, Y.Zhang, B.D. Humphreys, A.S. Zolotarev,
D. Yannoukakos, A. Stuart-Tilley, and L. Jiang. Mo-
tecular Medicine and Renal Units, Beth Israel Hospi-
tal; Department of Cell Biology, Harvard Medical
School, Boston, MA 02215.

Chloride/bicarbonate exchange regulates intracellu-
far pH, [CI] and volume in a wide variety of cell types.
Much of this activity is thought to be mediated by proteins
encoded by the AE band 3-related chloride/bicarbonate
exchanger gene family. We have cloned AET1, AE2, and
AE3 cDNAs, localized the encoded proteins of 900-1200
amino acids in length using anti-peptide antibodies,
achieved heterologous functional expression of the
cDNAs, and initiated a program of mutagenesis to study
the mechanism and regulation of anion transport by the
AE proteins. AE1 is primarily localized to erythrocytes
and acid-secreting intercalated cells of kidney collecting
duct. AE2 is widely expressed in epithelial cells, but
highest levels have been found in choroid plexus, gastric
parietal cells, and renal medulla. AE3 is expressed in

brain, heart, and other excitable tissue. Systemicchanges
in acid/base balance regulate the localization and accu-
mulation of the AE proteins. The N-terminal cytoplasmic
domains differ considerably in sequence, and have been
proposed to serve as cell type-specific binding scaffolds
or effectors for various cytoskeletal and, potentially,
signalling elements. The C-terminal domains predicted
to span the lipid bilayer 12-14 times each mediate Ct/
HCO, exchange, and can do so without the cytoplasmic
domains. We have expressed AE protein-mediatedtrans-
port in Xenopus oocytes and in transiently transfected
mammalian cells. Regulation of AE2 function in oocytes
differs from AE1 in more sensitive regulation by intracel-
lular pH, different regulation by extracetlular pH, activa-
tion by hyperosmolarity, and regulation by guanine
nucleotides and by the actin cytoskeleton. We are
currently defining the domains of AE2, which mediate
these distinguishing regutatory influences.

T-14 Cell Culture Models Of Cystic Fibrosis Airway Epithe-
lia. J.R. YANKASKAS. Division of Pulmonary Dis-
eases, University of North Carolina, Chapel Hill, NC
27599-7020.

Cystic Fibrosis (CF) lung disease is caused by
abnormal epithelial ion (particularly CI- and Na*) trans-
port, due to mutations in the CF Transmembrane Con-
ductance Regulator (CFTR) gene. Elucidation of these
jon transport mechanisms and development of specific
therapies for CF has been aided by primary and immor-
talized human airway epithelial cell cultures that retain
the ion transport properties of the respective normat or
CF cells in vivo.

Airway epithelial cells are isolated from excised
nasal and bronchial tissues by enzyme disaggregation
and cultured in serum-free, hormone-supplemented
media. Cultures on plastic dishes proliferate, cultures in
heterologous tracheal grafts differentiate morphologi-
cally, and cultures on permeable collagen matrix sup-
ports (CMS) develop ion transport properties similar to
those of the native normal and CF epithelia. CMS
cultures are the current “gold standard” in vitro ion
transport model.

Immortalized cell lines were generated with SV40T
and human papilloma virus (HPV) E6 and E7 genes,
selected for increased growth potential, and screened
for retention of polarized transport functions. Differenti-
ated clones retain transport properties characteristic of
normal and CF airways. HPV immortalized cells are
quantitatively similar to primary cultures, whereas trans-
port by SV40T cell lines is decreased. These cell culture
models have been used to quantitate the driving forces
for ion transport, localize CFTR and transport proteins,
and to develop and test new therapeutic modalities.

(Supported by HL